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to work. 


2. Create an empty version of the first test case test_directions. Make 
sure that runs. 


3. Write the first line of the test_directions test case. Make it fail. 

4. Go to the lexicon. py file, and create an empty Scan function. 

5. Run the test, and make sure Scan is at least running, even though it fails. 

6. Fill in psuedo code comments for how scan should work to make 
test_directions pass. 

7. Write the code that matches the comments until test_directions 
passes. 

8. Go back to test_directions and write the rest of the lines. 

9. Go back to scan in Lexicon. py and work on it to make this new test 
code pass. 


10. Once you’ve done that you have your first passing test, and you move on 
to the next test. 


As long as you keep following this procedure one little chunk at a time you can 
successfully turn a large problem into smaller solvable problems. It’s like 
climbing a mountain by turning it into a bunch of little hills. 


Study Drills 


1. Improve the unit test to make sure you test more of the lexicon. 

2. Add to the lexicon and then update the unit test. 

3. Make sure your scanner handles user input in any capitalization and case. 
Update the test to make sure this actually works. 

4. Find another way to convert the number. 

5. My solution was 37 lines long. Is yours longer? Shorter? 


Common Student Questions 


Why do I keep getting ImportErrors? Import errors are usually 
caused by four things. 1. You didn’t make an__init__.pyina 
directory that has modules in it. 2. You are in the wrong directory. 3. 
You are importing the wrong module because you spelled it wrong. 
4. Your PYTHONPATH isn’t set to ., so you can’t load modules from 
your current directory. 


What's the difference between try-except and if -else? The 


try-except construct is only used for handling exceptions that 
modules can throw. It should never be used as an alternative to if - 
else. 


Is there a way to keep the game running while the user is waiting to 
type? I’m assuming you want to have a monster attack users if they 
don’t react quickly enough. It is possible, but it involves modules 
and techniques that are outside of this book’s domain. 


Exercise 49. Making Sentences 


What we should be able to get from our little game lexicon scanner is a list that 
looks like this: Click here to view code image 


Exercise 49 Python Session 





Python 3.6.0 (default, Feb 2 2017, 12:48:29) 

[GCC 4.2.1 Compatible Apple LLVM 7.0.2 (clang-700.1.81)] on darwin 

Type "help", "copyright", "credits" or "license" for more 

information. 

>>> from ex48 import lexicon 

>>> lexicon.scan("go north") 

[('verb', 'go'), ('direction', 'north')] 

>>> lexicon.scan("kill the princess") 

[('verb', 'kill'), ('stop', 'the'), ('noun', 'princess')] 

>>> lexicon.scan("eat the bear") 

[('verb', 'eat'), ('stop', 'the'), ('noun', 'bear')] 
This will also work on longer sentences such as lexicon.scan("open the 
door and smack the bear in the nose"). 


Now let us turn this into something the game can work with, which would be 
some kind of Sentence class. If you remember grade school, a sentence can be 
a simple structure like: Subject Verb Object Obviously it gets more complex 
than that, and you probably did many days of annoying sentence diagrams for 
English class. What we want is to turn the preceding lists of tuples into a nice 
Sentence object that has subject, verb, and object. 


Match and Peek 


To do this we need five tools: 
1. A way to loop through the list of scanned words. That’s easy. 


2. A way to “match” different types of tuples that we expect in our Subject 
Verb Object setup. 


3. A way to “peek” at a potential tuple so we can make some decisions. 
4. A way to “skip” things we do not care about, like stop words. 
5. A Sentence object to put the results in. 


We will be putting these functions in a module named ex48. parser in a file 
named ex48/parser . py in order to test it. We use the peek function to say 


“look at the next element in our tuple list, and then match to take one off and 
work with it.” 


The Sentence Grammar 


Before you can write the code you need to understand how basic English 
sentence grammar works. In our parser we want to produce a Sentence object 
that has three attributes: 

Sentence.subject This is the subject of any sentence but could default 
to “player” most of the time since a sentence of “run north” is 
implying “player run north.” This will be a noun. 

Sentence.verb This is the action of the sentence. In “run north” it 
would be “run.” This will be a verb. 

Sentence.object This is another noun that refers to what the verb is 
done on. In our game we separate out directions, which would also 
be objects. In “run north” the word “north” would be the object. In 
“hit bear” the word “bear” would be the object. 

Our parser then has to use the functions we described and, given a scanned 
sentence, convert it into an List of Sentence objects to match the input. 


A Word on Exceptions 


You briefly learned about exceptions but not how to raise them. This code 
demonstrates how to do that with the ParserError at the top. Notice that it 
uses Classes to give it the type of Exception. Also notice the use of the 
raise keyword to raise the exception. 

In your tests, you will want to work with these exceptions, which I’ll show you 
how to do. 


The Parser Code 


If you want an extra challenge, stop right now and try to write this based on just 
my description. If you get stuck you can come back and see how I did it, but 
trying to implement the parser yourself is good practice. I will now walk through 
the code so you can enter it into your ex48/parser . py. We start the parser 
with the exception we need for a parsing error: 


Click here to view code image 


parser.py 





1 class ParserError(Exception): 
2 pass 


This is how you make your own ParserError exception class you can throw. 
Next we need the Sentence object we”ll create: Click here to view code image 


parser.py 





class Sentence(object): 


1 
2 
3 def _ init__(self, subject, verb, obj): 
4 # remember we take ('noun','princess') tuples and 
convert them 
5 self.subject = subject[1] 
6 self.verb = verb[1] 
7 self.object = obj[1] 


There’s nothing special about this code so far. You’re just making simple 
classes. 


In our description of the problem we need a function that can peek at a list of 
words and return what type of word it is: Click here to view code image 





parser.py 
1 def peek(word_list): 
2 if word_list: 
3 word = word_list[0] 
4 return word[0] 
5 else: 


o 


return None We need this function because we'll have to 
make decisions about what kind of sentence we’re dealing with based 
on what the next word is. Then we can call another function to 
consume that word and carry on. 


To consume a word we use the match function, which confirms that the 
expected word is the right type, takes it off the list, and returns the word. 


Click here to view code image 


parser.py 





1 def match(word_list, expecting): 
if word_list: 
3 word = word_list.pop(0) 


N 


4 

5 if word[0] == expecting: 

6 return word 

7 else: 

8 return None 

9 else: 

10 return None Again, this is fairly simple, but make sure 


you understand this code. Also make sure you understand why I’m doing 
it this way. I need to peek at words in the list to decide what kind 

of sentence I’m dealing with, and then I need to match those words to 
create my Sentence. 


The last thing I need is a way to skip words that aren’t useful to the Sentence. 
These are the words labeled “stop words” (type 'Stop') that are words like 
“the,” “and,” and al 


Click here to view code image 





parser.py 
1 def skip(word_list, word_type): 
2 while peek(word_list) == word_type: 
3 match(word_list, word_type) Remember that skip doesn’t 


skip one word, it skips as many words of that type as it finds. This 
makes it so if someone types, “scream at the bear” you get “scream” 
and “bear.” 


That's our basic set of parsing functions, and with that we can actually parse just 
about any text we want. Our parser is very simple though, so the remaining 
functions are short. 


First we can handle parsing a verb: Click here to view code image 





parser .py 
1 def parse_verb(word_list): 
2 skip(word_list, 'stop') 
3 
4 if peek(word_list) == 'verb': 
5 return match(word_list, 'verb') 
6 else: 


N 


raise ParserError("Expected a verb next.") We skip any 
stop words, then peek ahead to make sure the next word is a “verb” 
type. If it’s not, then raise the ParserError to say why. If it isa 
“verb,” then match it, which takes it off the list. A similar 
function handles sentence objects: Click here to view code image 


parser.py 





CONOOBBRWBNE 


o 


10 


Again, 


def parse_object(word_list): 


skip(word_list, 'stop') 
next_word = peek(word_list) 


if next_word == 'noun': 

return match(word_list, 'noun') 
elif next_word == 'direction': 

return match(word_list, 'direction') 
else: 


raise ParserError("Expected a noun or direction next.") 


skip the stop words, peek ahead, and decide if the sentence is 


correct based on what’s there. In the parse_object function, though, 
we need to handle both “noun” and “direction” words as possible 
objects. Subjects are then similar again, but since we want to handle 
the implied “player” noun, we have to use peek: Click here to view 





code image 
parser.py 

1 def parse_subject(word_list): 

2 skip(word_list, 'stop') 

3 next_word = peek(word_list) 

4 

5 if next_word == 'noun': 

6 return match(word_list, 'noun') 

7 elif next_word == 'verb': 

8 return ('noun', 'player') 

9 else: 

10 raise ParserError("Expected a verb next.") With that 


all out of the way and ready, our final parse_sentence function is 
very Simple: Click here to view code image 


parser.py 





1 
2 
3 
4 
5 
6 


def parse_sentence(word_list): 


subj = parse_subject(word_list) 
verb = parse_verb(word_list) 
obj = parse_object(word_list) 


return Sentence(subj, verb, obj) 


Playing with the Parser 


To see haw this warks. van can nlav with it like this: 


EM ES ABU eee er eer yp o sens ae setae crass 


Click here to view code image 


Exercise 49a Python Session 





Python 3.6.0 (default, Feb 2 2017, 12:48:29) 

[GCC 4.2.1 Compatible Apple LLVM 7.0.2 (clang-700.1.81)] on darwin 
Type "help", "copyright", "credits" or "license" for more 
information. 

>>> from ex48.parser import * 

>>> X = parse_sentence([('verb', 'run'), ('direction', 'north')]) 
>>> x.subject 

'player' 

>>> x.verb 

'run' 

>>> x.object 

'north' 

>>> X = parse_sentence([('noun', 'bear'), ('verb', 'eat'), ('stop', 
'the'), 

ER ('noun', 'honey')]) 

>>> x.subject 
'bear' 

>>> x.verb 
'eat' 

>>> x.object 
"honey' 


Try to map sentences to the correct pairings in a sentence. For example, how 
would you say, “the bear run south”? 


What You Should Test 


For Exercise 49, write a complete test that confirms everything in this code is 
working. Put the test in tests/parser_tests. py similar to the test file 
from the last exercise. That includes making exceptions happen by giving the 
parser bad sentences. 

Check for an exception by using the function assert_raises from the nose 
documentation. Learn how to use this so you can write a test that is expected to 
fail, which is very important in testing. Learn about this function (and others) by 
reading the nose documentation. 

When you are done, you should know how this bit of code works and how to 
write a test for other people’s code even if they do not want you to. Trust me, it’s 
a very handy skill to have. 


Studv Drills 


1. Change the parse_ methods and try to put them into a class rather than 
use them just as methods. Which design do you like better? 


2. Make the parser more error-resistant so that you can avoid annoying your 
users if they type words your lexicon doesn’t understand. 


3. Improve the grammar by handling more things like numbers. 


4. Think about how you might use this Sentence class in your game to do 
more fun things with a user’s input. 


Common Student Questions 


I can’t seem to make assert_raises work right. Make sure you 
are writing assert_raises (exception, callable, 
parameters) and not writing assert_raises(exception, 
callable(parameters)). Notice how the second form is 
calling the function, then passing the result to assert_raises, 
which is wrong. You have to pass the function to call and its 
arguments to assert_raises. 


Exercise 50. Your First Website 


These final three exercises will be very hard and you should take your time with 
them. In this first one you’! build a simple web version of one of your games. 
Before you attempt this exercise you must have completed Exercise 46 
successfully and have a working pip installed such that you can install 
packages and know how to make a skeleton project directory. If you don’t 
remember how to do this, go back to Exercise 46 and do it all over again. 


Installing flask 


Before creating your first web application, you’ll first need to install the “web 
framework” called flask. The term “framework” generally means “some 
package that makes it easier for me to do something.” In the world of web 
applications, people create “web frameworks” to compensate for the difficult 
problems they’ve encountered when making their own sites. They share these 
common solutions in the form of a package you can download to bootstrap your 
own projects. 


In our case, we’ll be using the flask framework, but there are many, many, 
many others you can choose from. For now, learn flask, then branch out to 
another one when you're ready (or just keep using flask since it’s good 
enough). 


Using pip, install flask: Click here to view code image 


$ sudo pip install flask 
[sudo] password for zedshaw: 
Downloading/unpacking flask 

Running setup.py egg_info for package flask 


Installing collected packages: flask 
Running setup.py install for flask 


Successfully installed flask 
Cleaning up... 


This will work on Linux and macOS computers, but on Windows just drop the 
sudo part of the pip install command and it should work. If not, go back 
to Exercise 46 and make sure you can do it reliably. 


Make a Simple “Hello World” Project 


Now you’re going to make an initial very simple “Hello World” web application 
and project directory using flask. First, make your project directory: 


Click here to view code image 


cd projects 

mkdir gothonweb 

cd gothonweb 

mkdir bin gothonweb tests docs templates 
touch gothonweb/__init__.py 

touch tests/__init__.py 


NH NANA H 


You’ll be taking the game from Exercise 43 and making it into a web 
application, so that’s why you're calling it gothonweb. Before you do that, we 
need to create the most basic f Lask application possible. Put the following 


code into app. py: Click here to view code image 
ex50.py 





from flask import Flask 
app = Flask(__name__) 


@app.route('/') 
def hello_world(): 

return ‘Hello, World!' 
if name == "_main_": 
app.run() Then run the application like this: Click here to 
view code image 


OMONOOAKRWNHE 


(1pthw) $ python3.6 app.py 

* Running on http://127.0.0.1:5000/ (Press CTRL+C to quit) Finally, 
use your web browser and go to http://localhost:5000/, and you should 
see two things. First, in your browser you'11 see Hello, world!. 
Second, you'11 see your Terminal with new output like this: Click 


here to view code image 


(1pthw) $ python3.6 app.py 
* Running on http://127.0.0.1:5000/ (Press CTRL+C to quit) 


127.0.0.1 - - [22/Feb/2017 14:28:50] "GET HTTP1.1" 200 - 
127.0.0.1 - - [22/Feb/2017 14:28:50] "GET favicon.ico HTTP1.1" 404 - 
127.0.0.1 - - [22/Feb/2017 14:28:50] "GET favicon.ico HTTP1.1" 404 - 


Those are log messages that flask prints out so you can see that the server is 
working and what the browser is doing behind the scenes. The log messages help 
you debug and figure out when you have problems. For example, it’s saying that 
your browser tried to get /favicon.ico but that file didn’t exist, so it 


returned the 404 Not Found status code. 


I haven’t explained the way any of this web stuff works yet, because I want to 
get you set up and ready to roll so that I can explain it better in the next two 
exercises. To accomplish this, I’ll have you break your flask application in 
various ways and then restructure it so that you know how it’s set up. 


What's Going On? 


Here”s what's happening when your browser hits your application: 
1. Your browser makes a network connection to your own computer, which 
is called localhost and is a standard way of saying “whatever my own 
computer is called on the network.” It also uses port 5000. 


2. Once it connects, it makes an HTTP request to the app. py application 
and asks for the / URL, which is commonly the first URL on any website. 


3. Inside app. py you’ve got a list of URLs and what functions they match. 
The only one we have is the '/', 'index' mapping. This means that 
whenever someone goes to / with a browser, f Lask will find the def 
index and run it to handle the request. 


4. Now that Flask has found def index, it calls it to actually handle the 
request. This function runs and simply returns a string for what f Lask 
should send to the browser. 


5. Finally, flask has handled the request and sends this response to the 
browser, which is what you are seeing. 


Make sure you really understand this. Draw up a diagram of how this 
information flows from your browser, to flask, then to def index and back 
to your browser. 


Fixing Errors 


First, delete line 8 where you assign the greeting variable, then hit refresh in 
your browser. Then use CTRL-C to kill flask and start it again. Once it’s 
running again refresh your browser, and you should see an “Internal Server 
Error.” Back in your Terminal you’|l see this ((VENV] is the path to your 
.venvs/ directory): 


Click here to view code image 


(1pthw) $ python3.6 app.py 
* Running on http://127.0.0.1:5000/ (Press CTRL+C to quit) 
[2017-02-22 14:35:54,256] ERROR in app: Exception on / [GET] 


Traceback (most recent call last): 
File "[VENV]/site-packages/flask/app.py", 
line 1982, in wsgi_app 
response = self.full_dispatch_request() 
File "[VENV]/site-packages/flask/app.py", 
line 1614, in full_dispatch_request 
rv = self.handle_user_exception(e) 
File "[VENV]/site-packages/flask/app.py", 
line 1517, in handle_user_exception 
reraise(exc_type, exc_value, tb) 
File "[VENV]/site-packages/flask/_compat.py", 
line 33, in reraise 
raise value 
File "[VENV]/site-packages/flask/app.py", 
line 1612, in full_dispatch_request 
rv = self.dispatch_request() 
File "[VENV]/site-packages/flask/app.py", 
line 1598, in dispatch_request 
return self.view_functions[rule.endpoint](**req.view_args) 
File "app.py", line 8, in index 
return render_template("index.html", greeting=greeting) 
NameError: name 'greeting' is not defined 
127.0.0.1 - - [22/Feb/2017 14:35:54] "GET HTTP1.1" 500 - 


This works well enough, but you can also run flask in “debugger mode.” This 
will give you a better error page and more useful information. The problem with 
debugger mode is it’s not safe to run on the internet, so you have to explicitly 


turn it on like this: Click here to view code image 


(1pthw) $ export FLASK_DEBUG=1 

(1pthw) $ python3.6 app.py 

* Running on http://127.0.0.1:5000/ (Press CTRL+C to quit) 
* Restarting with stat 

* Debugger is active! 

* Debugger pin code: 222-752-342 


After this, you hit refresh in your browser, and you get a much more detailed 
page with information you can use to debug the application and a live console to 
work with to find out more. 





Warning! 
It’s the Flask live debugging console and the improved output 
that makes debug mode so dangerous on the internet. With this 
information an attacker can completely control your machine 
remotely. If you ever do place your web application on the 
internet do not activate debugger mode. In fact, I would avoid 


making FLASK_DEBUG easy to activate. It’s tempting to simply 
hack this startup so that you save a step during development, but 
then that hack will get onto your web server and it’ll turn into a 
real hack, not just something lazy you did one night when you 
were tired. 





Create Basic Templates 


You can break your flask application, but did you notice that “Hello World” 
isn’t a very good HTML page? This is a web application, and as such it needs a 
proper HTML response. To do that you will create a simple template that says 
“Hello World” in a big green font. 


The first step is to create a templates/index.html file that looks like this: 
Click here to view code image 


index.html 





<html> 
<head> 
<title>Gothons Of Planet Percal #25</title> 
</head> 
<body> 


{% if greeting %} 

I just wanted to say 

<em style="color: green; font-size: 2em;">{{ greeting }}</em>. 
{% else %} 

<em>Hello</em>, world! 
{% endif %} 


</body> 

</html> If you know what HTML is, then this should look fairly 
familiar. If not, research HTML and try writing a few web pages by 
hand so you know how it works. This HTML file, however, is a 
template, which means that flask will fill in “holes” in the text 
depending on variables you pass in to the template. Every place you 
see $greeting will be a variable you'11 pass to the template that 
alters its contents. 


To make your app. py do this, you need to add some code to tell flask where 
to load the template and to render it. Take that file and change it like this: Click 


here to view code image 


app . py 








1 from flask import Flask 

2 from flask import render_template 

3 

4 app = Flask(__name__) 

5 

6 @app.route("/") 

7 def index(): 

8 greeting = "Hello World" 

9 return render_template("index.html", greeting=greeting) 
10 

11 if name == "_ main_": 

12 app.run() Pay close attention to the new render variable 


and how I changed the last line of index.GET so it returns 
render.index(), passing in your greeting variable. 


Once you have that in place, reload the web page in your browser, and you 
should see a different message in green. You should also be able to do a View 
Source on the page in your browser to see that it is valid HTML. 


This may have flown by you very fast, so let me explain how a template works: 
1. In your app. py you’ve imported a new function named 
render_template at the top. 


2. This render_template knows how to load . html files out of the 
templates/ directory, because that is the default magic setting for a 
flask application. 


3. Later in your code, when the browser hits the def index, instead of just 
returning the string greeting, you call render_template and pass 
the greeting to it as a variable. 

4. This render_template method then loads the 
templates/index.html file (even though you didn’t explicitly say 
templates) and processes it. 


5. In this templates/index.html file you have what looks like normal 
HTML, but then there’s “code” placed between two kinds of markers. One 
is {% %}, which marks pieces of “executable code” (if-statements, for- 
loops, etc.). The other is {{ }}, which marks variables to be converted 
into text and placed into the HTML output. The {% %} executable code 
doesn’t show up in the HTML. To learn more about this template language 
read the Jinja2 documentation. 


To get deeper into this, change the greeting variable and the HTML to see what 
effect it has. Also create another template named templates/foo.html and 
render that like before. 


Study Drills 


1. Read the documentation at http://flask.pocoo.org/docs/0.12/, which is the 
same as the flask project. 


2. Experiment with everything you can find there, including their example 
code. 

3. Read about HTML5 and CSS3 and make some other .html and .css files 
for practice. 

4. If you have a friend who knows Django and is willing to help you, then 
consider doing Exercises 50, 51, and 52 in Django instead to see what 
that’s like. 


Common Student Questions 


I can’t seem to connect to http://localhost :5000/. Try 
http://127.0.0.1:5000/ instead. 


What is the difference betwee flask and web . py? No difference. I 
simply “locked” web . py at a particular version so that it would be 
consistent for students, then named it flask. Later versions of 
web . py might be different from this version. 


I can’t find index.html (or just about anything). You probably 
are doing cd bin/ first and then trying to work with the project. 
Do not do this. All of the commands and instructions assume you are 
one directory above bin/, so if you can’t type python3.6 
app. py then you are in the wrong directory. 


Why do we assign greeting=greeting when we call the 
template? You are not assigning to greeting. You are setting a 
named parameter to give to the template. It’s sort of an assignment, 
but it only affects the call to the template function. 

I can’t use port 5000 on my computer. You probably have an anti- 
virus program installed that is using that port. Try a different port. 

After installing flask I get ImportError "No module 
named web". You most likely have multiple versions of python 
installed and are using the wrong one, or you didn’t do the install 


correctly because of an old version of pip. Try uninstalling flask 
and reinstalling it. If that doesn’t work, make triple sure you’re using 
the right version of python. 


Exercise 51. Getting Input from a Browser 


While it’s exciting to see the browser display “Hello World,” it’s even more 
exciting to let the user submit text to your application from a form. In this 
exercise we’ ll improve our starter web application by using forms and storing 
information about users into their “sessions.” 


How the Web Works 


Time for some boring stuff. You need to understand a bit more about how the 
web works before you can make a form. This description isn’t complete, but it’s 
accurate and will help you figure out what might be going wrong with your 
application. Also, creating forms will be easier if you know what they do. 


I'll start with a simple diagram that shows you the different parts of a web 
request and how the information flows: 


Your Browser 


Web App's 


index.GET 


http://test.com/ 





(A) (D) 






Network 


In - My 
Interface A E Server 


Pve labeled the lines with letters so 1 can walk you through a regular request 
process: 1. You type in the url http://test.com// into your browser, and it sends 
the request on Line (A) to your computer’s network interface. 
2. Your request goes out over the internet on line (B) and then to the 
remote computer on line (C) where my server accepts the request. 
3. Once my computer accepts it, my web application gets iton line (D), 
and my Python code runs the index . GET handler. 


4. The response comes out of my Python server when I return it, and it 


goes back to your browser over line (D) again. 


5. The server running this site takes the response off line (D), then sends 
it back over the internet on line (C). 


6. The response from the server then comes off the internet on line (B), 
and your computer’s network interface hands it to your browser on line 
(A). 

7. Finally, your browser then displays the response. 


In this description there are a few terms you should know so that you have a 
common vocabulary to work with when talking about your web application: 
Browser The software that you’re probably using every day. Most people don’t 
know what a browser really does. They just call browsers “the internet.” Its job 
is to take addresses (like http://test.com/) you type into the URL bar, then use 
that information to make requests to the server at that address. 


Address This is normally a URL (Uniform Resource Locator) like 
http://test.com/ and indicates where a browser should go. The first 
part, ht tp, indicates the protocol you want to use, in this case 
“Hyper-Text Transport Protocol.” You can also try ftp://ibiblio.org/ 
to see how “File Transport Protocol” works. The http://test.com/ part 
is the “hostname,” a human readable address you can remember and 
which maps to a number called an IP address, similar to a telephone 
number for a computer on the internet. Finally, URLs can have a 
trailing path like the book part of http://test.combook, which 
indicates a file or some resource on the server to retrieve with a 
request. There are many other parts, but those are the main ones. 


Connection Once a browser knows what protocol you want to use 
(http), what server you want to talk to (http://test.com/), and what 
resource on that server to get, it must make a connection. The 
browser simply asks your operating system (OS) to open a “port” to 
the computer, usually port 80. When it works, the OS hands back to 
your program something that works like a file, but is actually sending 
and receiving bytes over the network wires between your computer 
and the other computer at http://test.com/. This is also the same thing 
that happens with http://localhost:8080/, but in this case you’re 
telling the browser to connect to your own computer (localhost) and 
use port 8080 rather than the default of 80. You could also do 
http://test.com:80/ and get the same result, except you’re explicitly 
saying to use port 80 instead of letting it be that by default. 


Request Your browser is connected using the address you gave. Now it 
needs to ask for the resource it wants (or you want) on the remote 
server. If you gave book at the end of the URL, then you want the 
file (resource) at book, and most servers will use the real file 
bookindex.html but pretend it doesn’t exist. What the browser 
does to get this resource is send a request to the server. I won’t get 
into exactly how it does this, but just understand that it has to send 
something to query the server for the request. The interesting thing is 
that these “resources” don’t have to be files. For instance, when the 
browser in your application asks for something, the server is 
returning something your Python code generated. 


Server The server is the computer at the end of a browser’s connection 
that knows how to answer your browser’s requests for 
files/resources. Most web servers just send files, and that’s actually 
the majority of traffic. But you’re actually building a server in 
Python that knows how to take requests for resources and then return 
strings that you craft using Python. When you do this crafting, you 
are pretending to be a file to the browser, but really it’s just code. As 
you can see from Exercise 50, it also doesn’t take much code to 
create a response. 


Response This is the HTML (CSS, JavaScript, or images) your server 
wants to send back to the browser as the answer to the browser’s 
request. In the case of files, it just reads them off the disk and sends 
them to the browser, but it wraps the contents of the disk in a special 
“header” so the browser knows what it’s getting. In the case of your 
application, you’re still sending the same thing, including the header, 
but you generate that data on the fly with your Python code. 


That is the fastest crash course in how a web browser accesses information on 
servers on the internet. It should work well enough for you to understand this 
exercise, but if not, read about it as much as you can until you get it. A really 
good way to do that is to take the diagram and break different parts of the web 
application you did in Exercise 50. If you can break your web application in 
predictable ways using the diagram, you’|I start to understand how it works. 


How Forms Work 


The best way to play with forms is to write some code that accepts form data, 
and then see what you can do. Take your app. py file and make it look like this: 


Click here to view code image 


form_test.py 








1 from flask import Flask 

2 from flask import render_template 

3 from flask import request 

4 

5 app = Flask(__name__) 

6 

7 @app.route("/hello") 

8 def index(): 

9 name = request.args.get('name', 'Nobody') 

10 

11 if name: 

12 greeting = f"Hello, {name}" 

13 else: 

14 greeting = "Hello World" 

15 

16 return render_template("index.html", greeting=greeting) 
17 

18 if name == "_ main_": 

19 app.run() Restart it (hit CTRL-C and then run it again) to 


make sure it loads again, then with your browser go to 
http://localhost:5000/hello, which should display, “I just wanted to 
say Hello, Nobody.” Next, change the URL in your browser to 
http://localhost:5000/hello?name=Frank, and you'11 see it say, 
“Hello, Frank.” Finally, change the name=Frank part to be your name. 
Now it's saying hello to you. 


Let's break down the changes I made to your script. 

1. Instead of just a string for greeting, I’m now using request.args 
to get data from the browser. This is a simple dict that contains the form 
values as key=value pairs. 

2. I then construct the greeting from the new name, which should be 
very familiar to you by now. 

3. Everything else about the file is the same as before. 


You’re also not restricted to just one parameter on the URL. Change this 
example to give two variables like this: 

http://localhost :5000/hello?name=Frank&greet=Hola. Then 
change the code to get name and greet like this: Click here to view code 
image 


greet = request.args.get('greet', 'Hello') 


greeting = T"igreet}, {namej" 


You should also try not giving the greet and name parameters on the URL. 
You’ll simply send your browser to http: //Localhost :5000/hel110 to 
see that the index now defaults to “Nobody” for name and “Hello” for 
greet. 


Creating HTML Forms 


Passing the parameters on the URL works, but it’s kind of ugly and not easy to 
use for regular people. What you really want is a “POST form,” which is a 
special HTML file that has a <Form> tag in it. This form will collect 
information from the user, then send it to your web application just like you did 
above. 


Let's make a quick one so you can see how it works. Here’s the new HTML file 
you need to create, in templates/hello_form.html: Click here to view 


code image 
hello_form.html 





<html> 
<head> 
<title>Sample Web Form</title> 
</head> 
<body> 


<hi>Fill Out This Form</h1> 

<form action="/hello" method="POST"> 
A Greeting: <input type="text" name="greet"> 
<br/> 
Your Name: <input type="text" name="name"> 
<br/> 
<input type="submit"> 

</form> 


</body> 


</html> You should then change app.py to look like this: Click here 
to view code image 


app . py 





1 from flask import Flask 
2 from flask import render_template 


from flask import request 


@app.route("/hello", methods=['POST', 'GET']) 


3 
4 
5 app = Flask(__name__) 
6 
7 
8 def index(): 





9 greeting = "Hello World" 

10 

14 if request.method == "POST": 

12 name = request.form['name'] 

13 greet = request.form['greet'] 

14 greeting = f"(greet), {name}" 

15 return render_template("index.html", greeting=greeting) 
16 else: 

17 return render_template("hello_form.html") 

18 

19 

20 if name == "_ main_": 

21 app.run() Once you've got those written up, simply restart 


the web application again and hit it with your browser like before. 


This time you’ll get a form asking you for “A Greeting” and “Your Name.” 
When you hit the Submit button on the form, it will give you the same greeting 
you normally get, but this time look at the URL in your browser. See how it's 
http: //localhost:5000/hello even though you sent in parameters. 


The part of the hello_form.html file that makes this work is the line with 
<form action="/hello" method="POST">. This tells your browser 
to: 1. Collect data from the user using the form fields inside the form. 
2. Send them to the server using a POST type of request, which is just 
another browser request that “hides” the form fields. 
3. Send that to the /he11o URL (as shown in the action="/hello" 
part). 
You can then see how the two <input> tags match the names of the variables 
in your new code. Also notice that instead of just a GET method inside class 
index, I have another method, POST. How this new application works is as 
follows: 1. Your request goes to index ( ) like normal, except now there is an 
if -statement that checks the request .method for either "POST" or 
"GET" methods. This is how the browser tells app. py that a request is either a 
form submission or URL parameters. 
2. If request .method is "POST", then you process the form as if it were 
filled out and submitted, returning the proper greeting. 


3. If request .method is anything else, then you simply return the 
hello_form.html for the user to fill out. 

As an exercise, go into the templates/index.html file and add a link back 
to just /hello so that you can keep filling out the form and seeing the results. 
Make sure you can explain how this link works and how it’s letting you cycle 
between templates/index.html and 
templates/hello_form.html and what's being run inside this latest 
Python code. 


Creating a Layout Template 


When you work on your game in the next exercise, you”1l need to make a bunch 
of little HTML pages. Writing a full web page each time will quickly become 
tedious. Luckily you can create a “layout” template, or a kind of shell that will 
wrap all your other pages with common headers and footers. Good programmers 
try to reduce repetition, so layouts are essential for being a good programmer. 
Change templates/index.html to be like this: Click here to view code 
image 


index_laid_out.html 


(% extends "layout.html" %} 
{% block content %} 
{% if greeting %} 
I just wanted to say 
<em style="color: green; font-size: 2em;">{{ greeting }}</em>. 
{% else %} 
<em>Hello</em>, world! 
{% endif %} 
{% endblock %} 


Then change templates/hello_form.html to be like this: Click here to 
view code image 


hello _ form_laid_out.html 


(% extends "layout.html" %) 


{% block content %} 
<h1>Fi11 Out This Form</h1> 


<form action="/hello" method="POST"> 
A Greeting: <input type="text" name="greet"> 


<br/> 
Your Name: <input type="text" name="name"> 
<br/> 
<input type="submit"> 
</form> 


{% endblock %} 


All we’re doing is stripping out the “boilerplate” at the top and the bottom, 
which is always on every page. We’ll put that back into a single 
templates/layout.html file that handles it for us from now on. 


Once you have those changes, create a templates/layout.html file with 
this in it: Click here to view code image 


layout .html 





<html> 
<head> 
<title>Gothons From Planet Percal #25</title> 
</head> 
<body> 


{% block content %} 
{% endblock %} 


</body> 

</html> This file looks like a regular template, except that it’s 
going to be passed the contents of the other templates and used to 
wrap them. Anything you put in here doesn’t need to be in the other 
templates. Your other HTML templates will be inserted into the {% 
block content %} section. flask knows to use this layout.html as the 
layout because you put {% extends "layout.html" %} at the top of your 
templates. 


Writing Automated Tests for Forms 


It’s easy to test a web application with your browser by just hitting refresh, but 
come on, we’re programmers here. Why do some repetitive task when we can 
write some code to test our application? What you’re going to do next is write a 
little test for your web application form based on what you learned in Exercise 


47. If you don’t remember Exercise 47, read it again. 
Create a new file named tests/app_tests. py with this: Click here to view 
code image 


app_tests.py 





1 from nose.tools import * 

2 from app import app 

3 

4 app.config['TESTING'] = True 

5 web = app.test_client() 

6 

7 def test_index(): 

8 rv = web.get('/', follow_redirects=True) 

9 assert_equal(rv.status_code, 404) 

10 

11 rv = web.get('/hello', follow_redirects=True) 

12 assert_equal(rv.status_code, 200) 

13 assert_in(b"Fill Out This Form", rv.data) 

14 

15 data = {'name': 'Zed', 'greet': 'Hola'} 

16 rv = web.post('/hello', follow_redirects=True, data=data) 
17 assert_in(b"Zed", rv.data) 

18 assert_in(b"Hola", rv.data) Finally, use nosetests to run 


this test setup and test your web application: $ nosetests 


Ran 1 test in 0.059s 
OK 


What I’m doing here is I’m actually importing the whole application from the 
app.py module, then running it manually. The flask framework has a very 
simple API for processing requests, which looks like this: Click here to view 


code image 


data = {'name': 'Zed', 'greet': 'Hola'} 

rv = web.post('/hello', follow_redirects=True, data=data) This means 
you can send a POST request using the post() method, and then give it 
the form data as a dict. Everything else works the same as testing 
web.get() requests. 


In the tests/app_tests. py automated test I’m first making sure the / 
URL returns a “404 Not Found” response, since it actually doesn’t exist. Then 
Pm checking that /he11o works with both a GET and a POST form. Following 


the test should be fairly simple, even if you might not totally know what’s going 
on. 


Take some time studying this latest application, especially how the automated 
testing works. Make sure you understand how I imported the application from 
app. py and ran it directly for the automated test. This is an important trick that 
will lead to more learning. 


Study Drills 


1. Read even more about HTML, and give the simple form a better layout. It 
helps to draw what you want to do on paper and then implement it with 
HTML. 

2. This one is hard, but try to figure out how you’d do a file upload form so 
that you can upload an image and save it to the disk. 

3. This is even more mind-numbing, but go find the HTTP RFC (which is 
the document that describes how HTTP works) and read as much of it as 
you can. It is really boring but comes in handy once in a while. 

4. This will also be really difficult, but see if you can find someone to help 
you set up a web server like Apache, Nginx, or thttpd. Try to serve a 
couple of your .html and .css files with it just to see if you can. Don’t 
worry if you can’t. Web servers kind of suck. 

5. Take a break after this and just try making as many different web 
applications as you can. 


Breaking It 
This is a great place to figure out how to break web applications. You should 
experiment with the following: 


1. How much damage can you do with the FLASK_DEBUG setting on? Be 
careful that you don’t wipe yourself out doing this. 

2. Let’s say you don’t have default parameters for the forms. What could go 
wrong? 

3. You’re checking for POST and then “anything else.” You can use the 
curl command line tool to generate different request types. What 
happens? 


Exercise 52. The Start of Your Web Game 


We’re coming to the end of the book, and in this exercise I’m going to really 
challenge you. When you're done, you”1l be a reasonably competent Python 
beginner. You’ll still need to go through a few more books and write a couple 
more projects, but you’!l have the skills to complete them. The only obstacles 
will be time, motivation, and resources. 


In this exercise, we won’t make a complete game, but instead we’!] make an 
“engine” that can run the game from Exercise 47 in the browser. This will 
involve refactoring Exercise 43, mixing in the structure from Exercise 47, 
adding automated tests, and finally creating a web engine that can run the games. 


This exercise will be huge, and I predict you could spend anywhere from a week 
to months on it before moving on. It’s best to attack it in little chunks and do a 
bit a night, taking your time to make everything work before moving on. 


Refactoring the Exercise 43 Game 


You’ve been altering the gothonweb project for two exercises, and you’ll do it 
one more time in this exercise. The skill you’re learning is called “refactoring,” 
or as I like to call it, “fixing stuff.” Refactoring is a term programmers use to 
describe the process of taking old code and changing it to have new features or 
just to clean it up. You’ve been doing this without even knowing it, as it’s 
second nature to building software. 

What you’ ll do in this part is take the ideas from Exercise 47 of a testable “map” 
of Rooms and the game from Exercise 43 and combine them together to create a 
new game structure. It will have the same content, just “refactored” to have a 
better structure. 


The first step is to grab the code from ex47/game . py, copy it to 
gothonweb/planisphere. py, copy the tests/ex47_tests. py file 
to tests/planisphere_tests. py, and run nosetests again to make 
sure it keeps working. The word “planisphere” is just a synonym for “map,” 
which avoids Python’s built-in map function. The thesaurus is your friend. 





Warning! 
From now on I won’t show you the output of a test run. Just 
assume that you should be doing it and it’l] look like the 
preceding unless you have an error. 





Once you have the code from Exercise 47 copied over, it’s time to refactor it to 
have the Exercise 43 map in it. I’m going to start off by laying down the basic 
structure, and then you”!l have an assignment to make the planisphere. py 
file and the planisphere_tests. py file complete. 

Lay out the basic structure of the map using the Room class as it is now: Click 


here to view code image 
planisphere.py 





1 class Room(object): 

2 

3 def _ init__(self, name, description): 

4 self.name = name 5 self.description = description 
6 self.paths = {} 

7 

8 


def go(self, direction): 


9 return self.paths.get(direction, None) 
10 
11 def add_paths(self, paths): 
12 self.paths.update(paths) 
13 
14 
15 central_corridor = Room("Central Corridor", 
16 mt 
17 The Gothons of Planet Percal +25 have invaded your ship and 
destroyed 
18 your entire crew. You are the last surviving member and your 
last 
19 mission is to get the neutron destruct bomb from the Weapons 


Armory, put 
20 it in the bridge, and blow the ship up after getting into an 
escape pod. 


21 

22 You're running down the central corridor to the Weapons Armory 
when a 

23 Gothon jumps out, red scaly skin, dark grimy teeth, and evil 
clown 


24 costume flowing around his hate filled body. He's blocking 
the door to 
25 the Armory and about to pull a weapon to blast you. 


26 me) 

27 

28 

29 laser_weapon_armory = Room("Laser Weapon Armory", 


30 nun 


31 Lucky for you they made you learn Gothon insults in the 
academy. You 

32 tell the one Gothon joke you know: Lbhe zbgure vf fb sng, jura 
fur fvgf 

33 nebhaq gur ubhfr, fur fvgf nebhaq gur ubhfr. The Gothon 
stops, tries 


34 not to laugh, then busts out laughing and can't move. While 
he's 

35 laughing you run up and shoot him square in the head putting 
him down, 

36 then jump through the Weapon Armory door. 

37 

38 You do a dive roll into the Weapon Armory, crouch and scan the 
room for 


39 more Gothons that might be hiding. It's dead quiet, too 
quiet. You 


40 stand up and run to the far side of the room and find the 
neutron bomb 

41 in its container. There's a keypad lock on the box and you 
need the 


42 code to get the bomb out. If you get the code wrong 10 times 
then the 


43 lock closes forever and you can't get the bomb. The code is 3 
digits. 

44 mt ) 

45 

46 

47 the_bridge = Room("The Bridge", 

48 "nt." 

49 The container clicks open and the seal breaks, letting gas 
out. You 

50 grab the neutron bomb and run as fast as you can to the bridge 
where you 

51 must place it in the right spot. 

52 

53 You burst onto the Bridge with the netron destruct bomb under 
your arm 

54 and surprise 5 Gothons who are trying to take control of the 
ship. Each 

55 of them has an even uglier clown costume than the last. They 
haven't 

56 pulled their weapons out yet, as they see the active bomb 


under your arm 
57 and don't want to set it off. 


58 oy 

59 

60 

61 escape_pod = Room("Escape Pod", 
62 mot 


63 You point your blaster at the bomb under your arm and the 


Gothons put 

64 their hands up and start to sweat. You inch backward to the 
door, open 

65 it, and then carefully place the bomb on the floor, pointing 
your 

66 blaster at it. You then jump back through the door, punch the 
close 

67 button and blast the lock so the Gothons can't get out. Now 
that the 

68 bomb is placed you run to the escape pod to get off this tin 
can. 

69 

70 You rush through the ship desperately trying to make it to the 
escape 

71 pod before the whole ship explodes. It seems like hardly any 
Gothons 


72 are on the ship, so your run is clear of interference. You 
get to the 
73 chamber with the escape pods, and now need to pick one to 


take. Some of 

74 them could be damaged but you don't have time to 

look. There's 5 pods, 

75 which one do you take? 

76 ney 

77 

78 

79 the_end_winner = Room("The End", 

80 mt." 

81 You jump into pod 2 and hit the eject button. The pod easily 
slides out 

82 into space heading to the planet below. As it flies to the 
planet, you 

83 look back and see your ship implode then explode like a bright 
star, 

84 taking out the Gothon ship at the same time. You won! 

85 oo} 

86 

87 

88 the_end_loser = Room("The End", 

89 Tne 

90 You jump into a random pod and hit the eject button. The pod 
escapes 

91 out into the void of space, then implodes as the hull 
ruptures, crushing 

92 your body into jam jelly. 

93 ELEI 

94 ) 

95 

96 escape_pod.add_paths({ 

97 '2': the_end_winner, 


98 

99 
100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 
117 
118 
119 
120 
121 
122 
123 
124 
125 
126 
127 
128 
129 
130 
131 
132 
133 
134 
135 


'*': the_end_loser 


3) 
generic_death = Room("death", "You died.") 


the_bridge.add_paths({ 
"throw the bomb': generic_death, 
"slowly place the bomb': escape_pod 


3) 


laser_weapon_armory.add_paths(4 
'0132': the_bridge, 
!*'; generic_death 


3) 


central_corridor .add_paths({ 
'shoot!': generic_death, 
'dodge!': generic_death, 
'tell a joke': laser_weapon_armory 


3) 


START = 'central_corridor' 


def load_room(name): 
mot 
There is a potential security problem here. 
who gets to set name? Can that expose a variable? 


return globals().get(name) 


def name_room(room): 
Same possible security problem. Can you trust room? 
What's a better solution than this globals lookup? 
for key, value in globals().items(): 
if value == room: 
return key You'11 notice that there are a couple 


of problems with our Room class and this map: 1. We have to put the 
text that was in the if-else clauses that got printed before entering 
a room as part of each room. This means you can’t shuffle the 
planisphere around, which would be nice. You'll be fixing that up in 
this exercise. 


2. There are parts in the original game where we ran code that determined 
things like the bomb’s keypad code or the right pod. In this game we just 
pick some defaults and go with it, but later you’ll be given Study Drills to 
make this work again. 


3. I’ve just made a generic_death ending for all of the bad decisions, 
which you’ll have to finish for me. You’ll need to go back through and add 
in all the original endings and make sure they work. 

4. I’ve got a new kind of transition labeled "*" that will be used for a 
“catch-all” action in the engine. 

Once you’ve got that basically written out, here’s the new automated test, 
tests/planisphere_test. py, that you should have to get yourself 


started: Click here to view code image 
planisphere_tests.py 





1 from nose.tools import * 

2 from gothonweb.planisphere import * 

3 

4 def test_room(): 

5 gold = Room("GoldRoom", 

6 """This room has gold in it you can grab. 
There's a 

7 door to the north.""") 

8 assert_equal(gold.name, "GoldRoom") 

9 assert_equal(gold.paths, {}) 

10 

11 def test_room_paths(): 

12 center = Room("Center", "Test room in the center.") 
13 north = Room("North", "Test room in the north.") 

14 south = Room("South", "Test room in the south.") 

15 

16 center.add_paths({'north': north, 'south': south}) 

17 assert_equal(center.go('north'), north) 

18 assert_equal(center.go('south'), south) 

19 

20 def test_map(): 

21 start = Room("Start", "You can go west and down a hole.") 
22 west = Room("Trees", "There are trees here, you can go 
east.") 

23 down = Room("Dungeon", "It's dark down here, you can go 
up. " ) 

24 

25 start.add_paths({'west': west, 'down': down}) 

26 west.add_paths({'east': start}) 

27 down.add_paths({'up': start}) 

28 

29 assert_equal(start.go('west'), west) 

30 assert_equal(start.go('west').go('east'), start) 


31 assert_equal(start.go('down').go('up'), start) 


32 
33 def test_gothon_game_map(): 


34 start_room = load_room(START) 

35 assert_equal(start_room.go('shoot!'), generic_death) 

36 assert_equal(start_room.go('dodge!'), generic_death) 

37 

38 room = start_room.go('tell a joke') 

39 assert_equal(room, laser_weapon_armory) Your task in this 


part of the exercise is to complete the map and make the automated 
test completely validate the whole map. This includes fixing all the 
generic_death objects to be real endings. Make sure this works really 
well and that your test is as complete as possible because we'11 be 
changing this map later, and you'11 use the tests to make sure it 
keeps working. 


Creating an Engine 


You should have your game map working and a good unit test for it. I now want 
you to make a simple little game engine that will run the rooms, collect input 
from the player, and keep track of where a player is in the game. We’ll be using 
the sessions you just learned to make a simple game engine that will do the 
following: 


1. Start a new game for new users. 

2. Present the room to the user. 

3. Take input from the user. 

4. Run user input through the game. 

5. Display the results and keep going until the user dies. 


To do this, you're going to take the trusty app. py you've been hacking on and 
create a fully working, session-based game engine. The catch is I’m going to 
make a very simple one with basic HTML files, and it*1l be up to you to 
complete it. Here”s the base engine: Click here to view code image 





app. py 
1 from flask import Flask, session, redirect, url_for, escape, 
request 
2 from flask import render_template 


3 from gothonweb import planisphere 
4 
5 app = Flask(__name__) 
6 
7 


@app.route("/") 


8 def index(): 


9 # this is used to "setup" the session with starting values 
10 session['room_name'] = planisphere.START 

11 return redirect(url_for("game")) 

12 


13 @app.route("/game", methods=['GET', 'POST']) 
14 def game(): 


15 room_name = session.get('room_name' ) 

16 

17 if request.method == "GET": 

18 if room_name: 

19 room = planisphere.load_room(room_name) 
20 return render_template('"show_room.html", room=room) 
21 else: 

22 # why is there here? do you need it?' 
23 return render_template("you_died.html") 
24 else: 

25 action = request.form.get('action') 

26 

27 if room_name and action: 

28 room = planisphere.load_room(room_name) 
29 next_room = room.go(action) 

30 

31 if not next_room: 

32 session['room_name'] = 
planisphere.name_room(room) 

33 else: 

34 session['room_name'] = 
planisphere.name_room(next_room) 

35 

36 return redirect(url_for("game")) 

37 

38 


39 # YOU SHOULD CHANGE THIS IF YOU PUT ON THE INTERNET 

40 app.secret_key = 'AOZr98j/3yX R~XHH! jmN]LWX/, ?RT' 

41 

42 if name == "_ main_": 

43 app.run() There are even more new things in this script, 
but amazingly it’s an entire web-based game engine in a small file. 
Before you run app.py you need to change your PYTHONPATH environment 
variable. Don’t know what that is? I know, it’s kind of dumb, but you 
have to learn what this is to run even basic Python programs: that’s 
how Python people like things. 





In your Terminal, type: Click here to view code image 
export PYTHONPATH=$PYTHONPATH: . 


On Windows PowerShell do: Click here to view code image 


Kany: DVTHANDATH — "Ranvw:'DVTHOANDATH: " 


SUIIVOaT 1 LIVIN MIIL = YUIIVaT E ENVI XLT, : 


You should only have to do it once per shell session, but if you get an import 
error, then you probably need to do this or you did it wrong. 

You should next delete templates/hello_form.html and 
templates/index.html and create the two templates mentioned in the 
preceding code. Here’s a very simple templates/show_room.html: Click 


here to view code image 


show_room.html 





(% extends "layout.html" %) 
{% block content %} 


<h1> {{ room.name }} </h1> 
<pre> 

{{ room.description }} 
</pre> 


{% if room.name in ["death", "The End"] %} 
<p><a href="/">Play Again?</a></p> 
{% else %} 
<p> 
<form action="/game" method="POST"> 
- <input type="text" name="action"> <input type="SUBMIT"> 
</form> 
</p> 
{% endif %} 


{% endblock %} 


That is the template to show a room as you travel through the game. Next you 
need one to tell someone they died in the case that they got to the end of the map 
on accident, which is templates/you_died.html: Click here to view 


code image 
you_died.html 





<h1>You Died!</h1> 


<p>Looks like you bit the dust.</p> 
<p><a href="/">Play Again</a></p> With those in place, you should now 


be able to do the following: 1. Get the test tests/app_tests.py 
working again so that you are testing the game. You won’t be able to 
do much more than a few clicks in the game because of sessions, but 
you should be able to do some basics. 


2. Run the python3.6 app. py script and test out the game. 


Y ou should be able to refresh and fix the game like normal. You should also be 
able to work with the game HTML and engine until it does all the things you 
want it to do. 


Your Final Exam 


Do you feel like this was a huge amount of information thrown at you all at 
once? Good, I want you to have something to tinker with while you build your 
skills. To complete this exercise, I’m going to give you a final set of tasks for 
you to complete on your own. You’ll notice that what you’ve written so far isn’t 
very well built; it is just a first version of the code. Your job now is to make the 
game more complete by doing these things: 

1. Fix all the bugs I mention in the code and any that I didn’t mention. If you 
find new bugs, let me know. 

2. Improve all of the automated tests so that you test more of the application, 
and get to a point where you use a test rather than your browser to check 
the application while you work. 

3. Make the HTML look better. 


4. Research logins and create a signup system for the application so people 
can have logins and high scores. 

5. Complete the game map, making it as large and feature-complete as 
possible. 

6. Give people a “help” system that lets them ask what they can do at each 
room in the game. 

7. Add any other features you can think of to the game. 

8. Create several “maps” and let people choose a game they want to run. 
Your app. py engine should be able to run any map of rooms you give it, 
so you can support multiple games. 

9. Finally, use what you learned in Exercises 48 and 49 to create a better 
input processor. You have most of the code necessary; you just need to 
improve the grammar and hook it up to your input form and the 
GameEngine. 

Cand rl! 


NUUU IUCN, 


Common Student Questions 


Pm using sessions in my game, and I can’t test it with 
nosetests. Read the Flask Testing Documentation about “Other 
Testing Tricks” (http://flask.pocoo.org/docs/0.12/testing/#other- 
testing-tricks) for information on creating fake sessions inside your 
tests. 

I get an ImportError. It could be one or more of these: wrong 
directory, wrong Python version, PYTHONPATH not set, no 
__init__.py file, and/or spelling mistake in import. 


Next Steps 


You’re not a programmer quite yet. I like to think of this book as giving you 
your “programming black belt.” You know enough to start another book on 
programming and handle it just fine. This book should have given you the 
mental tools and attitude you need to go through most Python books and actually 
learn something. It might even make it easy. 
I recommend you check out some of these projects and try to build something 
with them: 
e Learn Ruby The Hard Way (https://learnrubythehardway.org): You will 
learn even more about programming as you learn more programming 
languages, so try learning Ruby, too. 


¢ The Django Tutorial (https://docs.djangoproject.com/en/1.11/intro/): Build 
a web application with the Django web framework. 

° SciPy (https://www.scipy.org): Check this out if you’re into science, math, 
and engineering. 

¢ PyGame (http://www.pygame.org): Make a game with graphics and sound. 

¢ Pandas (http://pandas.pydata.org): Use this for doing data manipulation 
and analysis. 


¢ Natural Language Toolkit (http://www.nltk.org): Use this for analyzing 
written text and writing things like spam filters and chat bots. 


* TensorFlow (https://www.tensorflow.org): Use this for machine learning 
and visualization. 


* Requests (http://docs.python-requests.org): Learn the client side of HTTP 


and the web. 

¢ ScraPy (https://scrapy.org): Try scraping some web sites to get information 
off them. 

* Kivy (https://kivy.org): Create user interfaces on desktops and mobile 
platforms. 


e Learn C The Hard Way (https://learncodethehardway.org): After you're 
familiar with Python, try learning C and algorithms with my other book. 
Take it slow; C is different but a very good thing to learn. 


Pick one of the preceding resources, and go through any tutorials and 
documentation they have. As you go through documentation with code in it, type 


in all of the code and make it work. That’s how I do it. That’s how every 
programmer does it. Reading programming documentation is not enough to learn 
it; you have to do it. After you get through the tutorial and any other 
documentation they have, make something. Anything will do, even something 
someone else has already written. Just make something. 


Just understand anything you write will probably suck. That’s alright, though; I 
suck at every programming language at first. Nobody writes pure perfect gold 
when they’re a beginner, and anyone who tells you they did is a huge liar. 


How to Learn Any Programming Language 


I’m going to teach you how to learn most of the programming languages you 
may want to learn in the future. The organization of this book is based on how I 
and many other programmers learn new languages. The process that I usually 
follow is as follows: 


1. Get a book or some introductory text about the language. 
2. Go through the book and type in all of the code, making all of it run. 
3. Read the book as you work on the code, taking notes. 


4. Use the language to implement a small set of programs you are familiar 
with in another language. 


5. Read other people’s code in the language, and try to copy their patterns. 


In this book, I forced you to go through this process very slowly and in small 
chunks. Other books aren’t organized the same way, and this means you have to 
extrapolate how I’ve made you do this to how their content is organized. The 
best way to do this is to read the book lightly and make a list of all the major 
code sections. Turn this list into a set of exercises based on the chapters, and 
then simply do them in order one at a time. 


The preceding process also works for new technologies, assuming they have 
books you can read. For anything without books, you do the above process but 
use online documentation or source code as your initial introduction. 


Each new language you learn makes you a better programmer, and as you learn 
more languages they become easier to learn. By your third or fourth language 
you should be able to pick up similar languages in a week, with stranger 
languages taking longer. Now that you know Python you could potentially learn 
Ruby and JavaScript fairly quickly by comparison. This is simply because many 
languages share similar concepts, and once you learn the concepts in one 
language they work in others. 


The final thing ta rememher ahnaiit learnino a new lanonage is thie: Nan’t hea 
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stupid tourist. A stupid tourist is someone who goes to another country and then 
complains that the food isn’t like the food at home (“Why can’t I get a good 
burger in this stupid country?!”). When you’re learning a new language, assume 
that what it does isn’t stupid, it’s just different, and embrace it so you can learn 
it. 

After you learn a language, though, don’t be a slave to that language’s way of 
doing things. Sometimes the people who use a language actually do some very 
idiotic things for no other reason than “that’s how we’ve always done it.” If you 
like your style better and you know how everyone else does it, then feel free to 
break their rules if it improves things. 


I really enjoy learning new programming languages. I think of myself as a 
“programmer anthropologist” and think of languages as little insights about the 
group of programmers who use them. I’m learning a language they all use to talk 
to each other through computers, and I find this fascinating. Then again, I’m 
kind of a weird guy, so just learn programming languages because you want to. 


Enjoy! This is really fun stuff. 


Advice from an Old Programmer 


You’ve finished this book and have decided to continue with programming. 
Maybe it will be a career for you, or maybe it will be a hobby. You’|l need some 
advice to make sure you continue on the right path and get the most enjoyment 
out of your newly chosen activity. 


I’ve been programming for a very long time. So long that it’s incredibly boring 
to me. At the time that I wrote this book, I knew about 20 programming 
languages and could learn new ones in about a day to a week depending on how 
weird they were. Eventually, though, this just became boring and couldn’t hold 
my interest anymore. This doesn’t mean I think programming is boring, or that 
you will think it’s boring, only that J find it uninteresting at this point in my 
journey. 

What I discovered after this journey of learning is that it’s not the languages that 
matter but what you do with them. Actually, I always knew that, but I’d get 
distracted by the languages and forget it periodically. Now I never forget it, and 
neither should you. 


Which programming language you learn and use doesn’t matter. Do not get 
sucked into the religion surrounding programming languages as that will only 
blind you to their true purpose of being your tool for doing interesting things. 


Programming as an intellectual activity is the only art form that allows you to 
create interactive art. You can create projects that other people can play with, 
and you can talk to them indirectly. No other art form is quite this interactive. 
Movies flow to the audience in one direction. Paintings do not move. Code goes 
both ways. 


Programming as a profession is only moderately interesting. It can be a good 
job, but you could make about the same money and be happier running a fast 
food joint. You’re much better off using code as your secret weapon in another 
profession. 


People who can code in the world of technology companies are a dime a dozen 
and get no respect. People who can code in biology, medicine, government, 
sociology, physics, history, and mathematics are respected and can do amazing 
things to advance those disciplines. 

Of course, all of this advice is pointless. If you liked learning to write software 
with this book, you should try to use it to improve your life any way you can. Go 
out and explore this weird, wonderful, new intellectual pursuit that barely 


anyone in the last 50 years has been able to explore. Might as well enjoy it while 
you can. 


Finally, Pl say that learning to create software changes you and makes you 
different. Not better or worse, just different. You may find that people treat you 
harshly because you can create software, maybe using words like “nerd.” Maybe 
you’ll find that because you can dissect their logic they hate arguing with you. 
You may even find that simply knowing how a computer works makes you 
annoying and weird to them. 


To this I have just one piece of advice: they can go to hell. The world needs 
more weird people who know how things work and who love to figure it all out. 
When they treat you like this, just remember that this is your journey, not theirs. 
Being different is not a crime, and people who tell you it is are just jealous that 
you’ve picked up a skill they never in their wildest dreams could acquire. 


You can code. They cannot. That is pretty damn cool. 


Appendix. Command Line Crash Course 


This appendix is a super fast course in using the command line. It is intended to 
be done rapidly in about a day or two, and not meant to teach you advanced shell 
usage. 


Introduction: Shut Up and Shell 


This appendix is a crash course in using the command line to make your 
computer perform tasks. As a crash course, it’s not as detailed or extensive as 
my other books. It is simply designed to get you barely capable enough to start 
using your computer like a real programmer does. When you’re done with this 
appendix, you will be able to give most of the basic commands that every shell 
user touches every day. You’ll understand the basics of directories and a few 
other concepts. 


The only piece of advice I am going to give you is this: 
Shut up and type all of this in. 


Sorry to be mean, but that’s what you have to do. If you have an irrational fear 
of the command line, the only way to conquer an irrational fear is to just shut up 
and fight through it. 


You are not going to destroy your computer. You are not going to be thrown into 
some jail at the bottom of Microsoft’s Redmond campus. Your friends won’t 
laugh at you for being a nerd. Simply ignore any stupid weird reasons you have 
for fearing the command line. 

Why? Because if you want to learn to code, then you must learn this. 
Programming languages are advanced ways to control your computer with 
language. The command line is the baby brother of programming languages. 
Learning the command line teaches you to control the computer using language. 
Once you get past that, you can then move on to writing code and feeling like 
you actually own the hunk of metal you just bought. 


How to Use This Appendix 
The best way to use this appendix is to do the following: 
e Get yourself a small paper notebook and a pen. 


e Start at the beginning of the appendix and do each exercise exactly as 
you’re told. 


e When you read something that doesn’t make sense or that you don’t 
understand, write it down in your notebook. Leave a little space so you can 
write an answer. 


e After you finish an exercise, go back through your notebook and review 
the questions you have. Try to answer them by searching online and asking 
friends who might know the answer. Email me at 


help@learncodethehardway.org and I’!l help you too. 


Just keep going through this process of doing an exercise, writing down 
questions you have, then going back through and answering the questions you 
can. By the time you're done, you”!l actually know a lot more than you think 
about using the command line. 


You Will Be Memorizing Things 


I’m warning you ahead of time that I’m going to make you memorize things 
right away. This is the quickest way to get you capable at something, but for 
some people memorization is painful. Just fight through it and do it anyway. 
Memorization is an important skill in learning things, so you should get over 
your fear of it. 


Here’s how you memorize things: 


e Tell yourself you will do it. Don’t try to find tricks or easy ways out of it, 
just sit down and do it. 


e Write what you want to memorize on some index cards. Put one half of 
what you need to learn on one side, then another half on the other side. 


¢ Every day for about 15 to 30 minutes, drill yourself on the index cards, 
trying to recall each one. Put any cards you don’t get right into a different 
pile, just drill those cards until you get bored, then try the whole deck and 
see if you improve. 


e Before you go to bed, drill just the cards you got wrong for about 5 
minutes, then go to sleep. 


There are other techniques, like you can write what you need to learn on a sheet 
of paper, laminate it, then stick it to the wall of your shower. While you’re 
bathing, drill the knowledge without looking, and when you get stuck glance at it 
to refresh your memory. 


If you do this every day, you should be able to memorize most things I tell you 
to memorize in about a week to a month. Once you do, nearly everything else 
becomes easier and intuitive, which is the purpose of memorization. It’s not to 
teach you abstract concepts but rather to ingrain the basics so that they are 


intuitive and you don’t have to think about them. Once you’ve memorized these 
basics they stop being speed bumps preventing you from learning more 
advanced abstract concepts. 


The Setup 


In this appendix you will be instructed to do three things: 
e Do some things in your shell (command line, Terminal, PowerShell). 
e Learn about what you just did. 
* Do more on your own. 
For this first exercise you”1l be expected to get your Terminal open and working 
so that you can do the rest of the appendix. 
Do This 
Get your Terminal, shell, or PowerShell working so you can access it quickly 
and know that it works. 
macOS 
For macOS you’ll need to do this: 
e Hold down the command key and hit the spacebar. 
e A search bar will pop up. 
e Type: Terminal 
e Click on the Terminal application that looks kind of like a black box. 
e This will open Terminal. 


e You can now go to your dock and CTRL-click to pull up the menu, then 
select Options > Keep In dock. 


Now you have your Terminal open, and it’s in your dock so you can get to it. 
Linux 


Pm assuming that if you have Linux then you already know how to get at your 
Terminal. Look through the menu for your window manager for anything named 
“Shell” or “Terminal.” 


Windows 


On Windows we’re going to use PowerShell. People used to work with a 
program called cmd . exe, but it’s not nearly as usable as PowerShell. If you 
have Windows 7 or later, do this: 


e Click Start. 


° In “Search programs and files” type “powershell.” 
+ Hit Enter. 


If you don’t have Windows 7, you should seriously consider upgrading. If you 
still insist on not upgrading, then you can try installing PowerShell from 
Microsoft’s download center. Search online to find “powershell downloads” for 
your version of Windows. You are on your own, though, since I don’t have 
Windows XP, but hopefully the PowerShell experience is the same. 


You Learned This 


You learned how to get your Terminal open so you can do the rest of this 
appendix. 





Warning! 
If you have that really smart friend who already knows Linux, 
ignore her when she tells you to use something other than Bash. 
I’m teaching you Bash. That’s it. She will claim that zsh will give 
you 30 more IQ points and win you millions in the stock market. 
Ignore her. Your goal is to get capable enough, and at this level it 
doesn’t matter which shell you use. The next warning is stay off 
IRC or other places where “hackers” hang out. They think it’s 
funny to hand you commands that can destroy your computer. The 
commandrm -rf / isaclassic that you must never type. Just 
avoid them. If you need help, make sure you get it from someone 
you trust and not from random idiots on the internet. 





Do More 


This exercise has a large “do more” part. The other exercises are not as involved 
as this one, but I’m having you prime your brain for the rest of the appendix by 
doing some memorization. Just trust me: this will make things silky smooth later 
on. 
Linux/macOS 
Take this list of commands and create index cards with the names on the left on 
one side, and the definitions on the other side. Drill them every day while 
continuing with the lessons in this appendix. 

pwd print working directory 


hostname my computer’s network name 


mkdir make directory 

cd change directory 

Is list directory 

rmdir remove directory 

pushd push directory 

popd pop directory 

cp copy a file or directory 

mv move a file or directory 

less page through a file 

cat print the whole file 

xargs execute arguments 

find find files 

grep find things inside files 

man read a manual page 

apropos find which manual page is appropriate 

env look at your environment 

echo print some arguments 

export export/set a new environment variable 

exit exit the shell 

sudo DANGER! become super user root DANGER! 
Windows 
If you’re using Windows then here’s your list of commands: 

pwd print working directory 

hostname my computer’s network name 

mkdir make directory 

cd change directory 

Is list directory 

rmdir remove directory 

pushd push directory 

popd pop directory 

cp copy a file or directory 


robocopy robust copy 

mv move a file or directory 

more page through a file 

type print the whole file 

forfiles run a command on lots of files 

dir -r find files 

select-string find things inside files 

help read a manual page 

helpctr find what manual page is appropriate 
echo print some arguments 

set export/set a new environment variable 
exit exit the shell 

runas DANGER! become super user root DANGER! 


Drill, drill, drill! Drill until you can say these phrases right away when you see 
that word. Then drill the inverse, so that you read the phrase and know what 
command will do that. You’re building your vocabulary by doing this, but don’t 
spend so much time you go nuts and get bored. 


Paths, Folders, Directories (pwd) 


In this exercise you learn how to print your working directory with the pwd 
command. 

Do This 

I’m going to teach you how to read these “sessions” that I show you. You don’t 
have to type everything I list here, just some of the parts: 


e You do not type in the $ (Unix) or < (Windows). That's just me showing 
you my session so you can see what I got. 


e You type in the stuff after $ or <, then hit Enter. So if I have $ pwd, 
you type just pwd and hit Enter. 


e You can then see what I have for output followed by another $ or < 
prompt. That content is the output, and you should see the same output. 


Let’s do a simple first command so you can get the hang of this: 
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Exercise 2 Session 





$ pwd 
/Users/zedshaw 
$ 


Windows 


Exercise 2 Windows Session 





PS C:\Users\zed> pwd 
Path 


C:\Users\zed 


PS C:\Users\zed< 





Warning! 
In this appendix I need to save space so that you can focus on the 
important details of the commands. To do this, I’m going to strip 
out the first part of the prompt (the PS _C:\Users\zed above) 
and leave just the little > part. This means your prompt won’t look 
exactly the same, but don’t worry about that. Remember that from 
now on PII only have the > to tell you that’s the prompt. I’m 
doing the same thing for the Unix prompts, but Unix prompts are 
so varied that most people get used to $ meaning “just the 
prompt.” 





You Learned This 


Your prompt will look different from mine. You may have your user name 
before the $ and the name of your computer. On Windows it will probably look 
different too. The key is that you see the following pattern: 


¢ There’s a prompt. 
e You type a command there. In this case, it’s pwd. 
* It printed something. 
e Repeat. 
You just learned what pwd does, which means “print working directory.” 


What’s a directory? It’s a folder. Folder and directory are the same thing, and 
they’re used interchangeably. When you open your file browser on your 
computer to graphically find files, you are walking through folders. Those 
folders are the exact same things as these “directories” we’re going to work with. 
Do More 

e Type pwd 20 times and each time say “print working directory.” 


e Write down the path that this command gives you. Find it with your 
graphical file browser of choice. 


e No, seriously, type it 20 times and say it out loud. Sssh. Just do it. 


If You Get Lost 


As you go through these instructions you may get lost. You may not know where 
you are or where a file is and have no idea how to continue. To solve this 
problem I am going to teach you the commands to type to stop being lost. 


Whenever you get lost, it is most likely because you were typing commands and 
have no idea where you’ve ended up. What you should do is type pwd to print 
your current directory. This tells you where you are. 


The next thing is you need to have a way of getting back to where you are safe, 
your home. To do this type Cd ~ and you are back in your home. 


This means if you get lost at any time type: 


pwd 
cd ~ 


The first command pwd tells you where you are. The second command cd ~ 
takes you home so you can try again. 
Do This 


Right now figure out where you are, and then go home using pwd and cd ~. 
This will make sure you are always in the right place. 


You Learned This 
How to get back to your home if you ever get lost. 
Make a Directory (mkdir) 


In this exercise you learn how to make a new directory (folder) using the mkdir 
command. 


Na Thea 


DU LIL 


Remember! You need to go home first! Do your pwd then cd ~ before doing 
this exercise. Before you do all exercises in this appendix, always go home first! 
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Exercise 4 Session 





$ pwd 
$ cd ~ 
$ mkdir temp 
$ mkdir temp/stuff 
$ mkdir temp/stuff/things 
$ mkdir -p temp/stuff/things/orange/apple/pear/grape 
$ 
Windows 


Click here to view code image 


Exercise 4 Windows Session 





> pwd 
> cd ~ 
> mkdir temp 


Directory: C:\Users\zed 


Mode LastWriteTime Length Name 


d---- 12/17/2011 9:02 AM temp 


> mkdir temp/stuff 


Directory: C:\Users\zed\temp 
Mode LastWriteTime Length Name 


d---- 12/17/2011 9:02 AM stuff 


> mkdir temp/stuff/things 


Directory: C:\Users\zed\temp\stuff 


Mode LastWriteTime Length Name 


d---- 12/17/2011 9:03 AM things 
> mkdir temp/stuff/things/orange/apple/pear/grape 
Directory: C:\Users\zed\temp\stuff\things\orange\apple\pear 


Mode LastWriteTime Length Name 


d---- 12/17/2011 9:03 AM grape 


> 


This is the only time I’ll list the pwd and cd ~ commands. They are expected in 
the exercises every time. Do them all the time. 


You Learned This 


Now we get into typing more than one command. These are all the different 
ways you can run mkdir. What does mkdir do? It makes directories. Why are 
you asking that? You should be doing your index cards and getting your 
commands memorized. If you don’t know that “mkdir makes directories” then 
keep working the index cards. 


What does it mean to make a directory? You might call directories “folders.” 
They’re the same thing. All you did above is create directories inside directories 
inside of more directories. This is called a “path” and it’s a way of saying “first 
temp, then stuff, then things, and that’s where I want it.” It’s a set of directions 
to the computer of where you want to put something in the tree of folders 
(directories) that make up your computer’s hard disk. 





Warning! 
In this appendix I’m using the / (slash) character for all paths 
since they work the same on all computers now. However, 
Windows users will need to know that you can also use the \ 
(backslash) character and other Windows users will typically 
expect that at times. 





Do More 


e The concept of a “path” might confuse you at this point. Don’t worry. 
We’ll do a lot more with them, and then yov’ll get it. 


e Make 20 other directories inside the temp directory in various levels. Go 
look at them with a graphical file browser. 


e Make a directory with a space in the name by putting quotes around it: 
mkdir "I Have Fun" 


e If the temp directory already exists then yov’ll get an error. Use cd to 
change to a work directory that you can control and try it there. On 
Windows, Desktop is a good place. 


Change Directory (cd) 


In this exercise you learn how to change from one directory to another using the 
cd command. 
Do This 
Pm going to give you the instructions for these sessions one more time: 
e You do not type in the $ (Unix) or > (Windows). 


e You type in the stuff after this, then hit Enter. If I have $ cd temp, you 
just type cd temp and hit Enter. 


e The output comes after you hit Enter, followed by another $ or > prompt. 


e Always go home first! Do pwd and then cd ~, so you go back to your 
starting point. 
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Exercise 5 Session 





$ cd temp 

$ pwd 

~/temp 

$ cd stuff 

$ pwd 
~/temp/stuff 
$ cd things 
$ pwd 


~/temp/stuff/things 

$ cd orange/ 

$ pwd 

~/temp/stuff/things/orange 

$ cd apple/ 

$ pwd 
~/temp/stuff/things/orange/apple 

$ cd pear/ 

$ pwd 
~/temp/stuff/things/orange/apple/pear 
$ cd grape/ 

$ pwd 
~/temp/stuff/things/orange/apple/pear/grape 
$ cd .. 

$ cd .. 

$ pwd 
~/temp/stuff/things/orange/apple 

$ cd .. 

$ cd s 

$ pwd 

~/temp/stuff/things 

$ CA 11 Ls 

$ pwd 

~/ 

$ cd temp/stuff/things/orange/apple/pear/grape 
$ pwd 
~/temp/stuff/things/orange/apple/pear/grape 
$ cd dadas dsd 

$ pwd 

~=/ 

$ 


Windows 


Click here to view code image 


Exercise 5 Windows Session 





> cd temp 
> pwd 


Path 


c:\Users\zed\temp 


> cd stuff 
> pwd 


Path 


c:\Users\zed\temp\stuff 


> cd things 
> pwd 


Path 


c:\Users\zed\temp\stuff\things 


> cd orange 
> pwd 


Path 


c:\Users\zed\temp\stuff\things\orange 


> cd apple 
> pwd 


Path 


c:\Users\zed\temp\stuff\things\orange\apple 


> cd pear 
> pwd 


Path 


C:\Users\zed\temp\stuff\things\orange\apple\pear 


> cd grape 
> pwd 


Path 


c:\Users\zed\temp\stuff\things\orange\apple\pear\grape 


CO is 
cd... 
cd .. 
pwd 


VVVV 


Path 


c:\Users\zed\temp\stuff\things\orange 


PCO) eat +. 
> pwd 


Path 


c:\Users\zed\temp\stuff 


cd... 

cd .. 

cd temp/stuff/things/orange/apple/pear/grape 
CO ridad 

pwd 


VVVVV 


Path 


C:\Users\zed 


> 


You Learned This 


You made all these directories in the last exercise, and now you're just moving 
around inside them with the cd command. In my session above I also use pwd 
to check where I am, so remember not to type the output that pwd prints. For 
example, on line 3 you see ~/temp, but that’s the output of pwd from the 
prompt above it. Do not type this in. 


You should also see how I use the . . to move “up” in the tree and path. 


Do More 


A very important part of learning to use the command line interface (CLI) on a 
computer with a graphical user interface (GUI) is figuring out how they work 
together. When I started using computers there was no GUI, and you did 
everything with the DOS prompt (the CLI). Later, when computers became 
powerful enough that everyone could have graphics, it was simple for me to 
match CLI directories with GUI windows and folders. 


Most people today, however, have no comprehension of the CLI, paths, and 
directories. In fact, it’s very difficult to teach it to them, and the only way to 
learn about the connection is for you to constantly work with the CLI until one 


day it clicks that things you do in the GUI will show up in the CLI. 


The way you do this is by spending some time finding directories with your GUI 
file browser, then going to them with your CLI. This is what you”1l do next. 


e cd to the apple directory with one command. 
e cd back to temp with one command, but not further above that. 
e Find out how to cd to your “home directory” with one command. 


e cd to your Documents directory, then find it with your GUI file browser 
(Finder, Windows Explorer, etc.). 


e cd to your Downloads directory, then find it with your file browser. 
e Find another directory with your file browser, then cd to it. 


e Remember when you put quotes around a directory with spaces in it? You 
can do that with any command. For example, if you have a directory I 
Have Fun, then you can do: cd "I Have Fun". 


List Directory (1s) 


In this exercise you learn how to list the contents of a directory with the 1s 
command. 


Do This 


Before you start, make sure you cd back to the directory above temp. If you 
have no idea where you are, use pwd to figure it out and then move there. 


Linux/macOS 


Exercise 6 Session 





$ cd temp 

$ ls 

stuff 

$ cd stuff 
$ 1s 

things 

$ cd things 
$ ls 

orange 

$ cd orange 
$ ls 

apple 

$ cd apple 
$ 1s 


orange 
E CO il 
$ ls 

stuff 

$ 


Windows 


Click here to view code image 


Exercise 6 Windows Session 





> cd temp 
> 1s 


Directory: C:\Users\zed\temp 


Mode LastWriteTime Length Name 
d---- 12/17/2011 9:03 AM stuff 
> cd stuff 

> 1s 


Directory: C:\Users\zed\temp\stuff 


Mode LastWriteTime Length Name 
d---- 12/17/2011 9:03 AM things 
> cd things 

> 1s 


Directory: C:\Users\zed\temp\stuff\things 


Mode LastWriteTime Length Name 


d---- 12/17/2011 9:03 AM orange 
> cd orange 


> ls 


Directory: C:\Users\zed\temp\stuff\things\orange 


Mode LastWriteTime Length Name 
d---- 12/17/2011 9:03 AM apple 
> cd apple 

> ls 


Directory: C:\Users\zed\temp\stuff\things\orange\apple 


Mode LastWriteTime Length Name 
d---- 12/17/2011 9:03 AM pear 
> cd pear 

> 1s 


Directory: C:\Users\zed\temp\stuff\things\orange\apple\pear 


Mode LastWriteTime Length Name 
d---- 12/17/2011 9:03 AM grape 
> cd grape 

> 1s 

> cd 

> ls 


Directory: C:\Users\zed\temp\stuff\things\orange\apple\pear 


Mode LastWriteTime Length Name 


d---- 12/17/2011 9:03 AM grape 


> cd... 
> ls 


Directory: C:\Users\zed\temp\stuff\things\orange\apple 


Mode LastWriteTime Length Name 
d---- 12/17/2011 9:03 AM pear 
SD ads 

> 1s 


Directory: C:\Users\zed\temp\stuff 


Mode LastwriteTime Length Name 
d---- 12/17/2011 9:03 AM things 
> Cd) ax 

> 1s 


Directory: C:\Users\zed\temp 


Mode LastWriteTime Length Name 
d---- 12/17/2011 9:03 AM stuff 
> 

You Learned This 


The 1s command lists out the contents of the directory you are currently in. You 
can see me use Cd to change into different directories and then list what’s in 
them so I know which directory to go to next. 

There are a lot of options for the 1S command, but you’ll learn how to get help 
on those later when we cover the help command. 


Do More 


e Type every one of these commands in! You have to actually type these to 
learn them. Just reading them is not good enough. Pll stop yelling now. 


* On Unix, try the Ls -1R command while you’re in temp. 
* On Windows do the same thing with dir -R. 


e Use cd to get to other directories on your computer, and then use Ls to see 
what’s in them. 


e Update your notebook with new questions. I know you probably have 
some, because I’m not covering everything about this command. 


e Remember that if you get lost, use 1s and pwd to figure out where you 
are, and then go to where you need to be with cd. 


Remove Directory (rmdir) 


In this exercise you learn how to remove an empty directory. 


Do This 
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Exercise 7 Session 





$ cd stuff/things/orange/apple/pear/grape/ 
$ cd .. 

$ rmdir grape 

$ cd ys 

$ rmdir pear 

$ cd .. 

$ 


$ rmdir apple 


orange 
$ rmdir orange 
$ cd .. 

$ ls 

things 

$ rmdir things 
$ cd .. 


$ ls 

stuff 

$ rmdir stuff 
$ pwd 

~/temp 

$ 





Warning! 
If you try to do rmdir on macOS and it refuses to remove the 
directory even though you are positive it’s empty, then there is 
actually a file in there called .DS_Store. In that case, type rm 
-rf <dir> instead (replace <dir> with the directory name). 





Windows 


Click here to view code image 


Exercise 7 Windows Session 





> cd temp 
> 1s 


Directory: C:\Users\zed\temp 


Mode LastWriteTime Length Name 


d---- 12/17/2011 9:03 AM stuff 


cd stuff/things/orange/apple/pear/grape/ 
CO se 

rmdir grape 
cd... 

rmdir pear 
cd) .. 

rmdir apple 
cd... 

rmdir orange 
cal... 

ls 


VVVVVVV VV VV 


Directory: C:\Users\zed\temp\stuff 


Mode LastWriteTime Length Name 


d---- 12/17/2011 9:14 AM things 


> rmdir things 
> cd... 
> 1s 


Directory: C:\Users\zed\temp 


Mode LastWriteTime Length Name 


d---- 12/17/2011 9:14 AM stuff 


> rmdir stuff 
> pwd 


Path 


c:\Users\zed\temp 


> cd a. 
> 


You Learned This 


I’m now mixing up the commands, so make sure you type them exactly and pay 
attention. Every time you make a mistake, it’s because you aren’t paying 
attention. If you find yourself making many mistakes, then take a break or just 
quit for the day. You’ve always got tomorrow to try again. 

In this example you’!! learn how to remove a directory. It’s easy. You just go to 
the directory right above it, then type rmdir <dir>, replacing <dir> with 
the name of the directory to remove. 


Do More 


¢ Make 20 more directories and remove them all. 

+ Make a single path of directories that is 10 deep and remove them one at a 
time just like I did previously. 

e If you try to remove a directory with contents, you will get an error. PI 
show you how to remove those in later exercises. 


Moving Around (pushd, popd) 


In this exercise you learn how to save your current location and go to a new 
location with pushd. You then learn how to return to the saved location with 


popd. 

Do This 
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Exercise 8 Session 





$ cd temp 

$ mkdir i/like/icecream 

$ pushd i/like/icecream 
~/temp/i/like/icecream ~/temp 
$ popd 

~/temp 

$ pwd 

~/temp 

$ pushd i/like 

/temp/i/like /temp 

$ pwd 

~/temp/i/like 

$ pushd icecream 
~/temp/i/like/icecream /temp/i/like /temp 
$ pwd 

~/temp/i/like/icecream 

$ popd 

/temp/i/like /temp 

$ pwd 

~/temp/i/like 

$ popd 

~/temp 

$ pushd i/like/icecream 
~/temp/i/like/icecream ~/temp 
$ pushd 

~/temp ~/temp/i/like/icecream 
$ pwd 

~/temp 

$ pushd 
~/temp/i/like/icecream ~/temp 
$ pwd 

~/temp/i/like/icecream 

$ 


Windaws 


Vr mr 
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Exercise 8 Windows Session 





> cd temp 
> mkdir i/like/icecream 


Directory: C:\Users\zed\temp\i\like 


Mode LastWriteTime Length Name 


d---- 12/20/2011 11:05 AM icecream 


> pushd i/like/icecream 
> popd 
> pwd 


Path 


c:\Users\zed\temp 


> pushd i/like 
> pwd 


Path 


c:\Users\zed\temp\i\like 


> pushd icecream 
> pwd 


Path 


c:\Users\zed\temp\i\like\icecream 


> popd 
> pwd 


Path 


c:\Users\zed\temp\i\like 


> popd 
> 





Warning! 
In Windows you normally don’t need the -p option like you do in 
Linux. However, I believe this is a more recent development, so 
you may run into older Windows PowerShell versions that do 
require the -p. If you have more information on this please email 


me at help@learncodethehardway.org, so I can sort out whether to 


mention -p for Windows or not. 





You Learned This 


You’re getting into programmer territory with these commands, but they’re so 
handy I have to teach them to you. These commands let you temporarily go to a 
different directory and then come back, easily switching between the two. 

The pushd command takes your current directory and “pushes” it into a list for 
later, then it changes to another directory. It’s like saying, “Save where I am, 
then go here.” 

The popd command takes the last directory you pushed and “pops” it off, taking 
you back there. 


Finally, on Unix pushd, if you run it by itself with no arguments, it will switch 
between your current directory and the last one you pushed. It’s an easy way to 
switch between two directories. This does not work in PowerShell. 


Do More 


+ Use these commands to move around directories all over your computer. 

* Remove the 1/1ike/icecream directories and make your own, then 
move around in them. 

e Explain to yourself the output that pushd and popd will print out for you. 
Notice how it works like a stack? 

* You already know this, but remember that mkdir -p (on Linux/macOS) 
will make an entire path even if all the directories don’t exist. That’s what 
I did first for this exercise. 


* Remember that Windows will make a full path and does not need the - p. 


Making Empty Files (touch/New- Item) 


In this exercise you learn how to make an empty file using the touch (New- 
Item on Windows) command. 


Do This 
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Exercise 9 Session 





$ cd temp 

$ touch iamcool.txt 
$ 1s 

iamcool.txt 

$ 


Windows 
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Exercise 9 Windows Session 





> cd temp 
> New-Item iamcool.txt -type file 
> ls 


Directory: C:\Users\zed\temp 


Mode LastwriteTime Length Name 
-a--- 12/17/2011 9:03 AM iamcool. txt 
> 

You Learned This 


You learned how to make an empty file. On Unix touch does this, and it also 
changes the times on the file. I rarely use it for anything other than making 
empty files. On Windows you don’t have this command, so you learned how to 
use the New- Item command, which does the same thing but can also make 
new directories. 


Do More 


e Unix: Make a directory, change to it, and then make a file in it. Then 
change one level up and run the rmdir command in this directory. You 
should get an error. Try to understand why you got this error. 


e Windows: Do the same thing, but you won't get an error. You’|l get a 
prompt asking if you really want to remove the directory. 


Copy a File (cp) 


In this exercise you learn how to copy a file from one location to another with 
the Cp command. 


Do This 
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$ cd temp 

$ cp iamcool.txt neat.txt 

$ ls 

iamcool.txt neat.txt 

$ cp neat.txt awesome.txt 

$ 1s 

awesome.txt iamcool.txt neat.txt 

$ cp awesome.txt thefourthfile.txt 

$ ls 

awesome.txt iamcool.txt neat.txt thefourthfile.txt 
$ mkdir something 

$ cp awesome.txt something/ 

$ ls 

awesome.txt iamcool.txt neat.txt something thefourthfile.txt 
$ 1s something/ 

awesome. txt 

$ cp -r something newplace 

$ 1s newplace/ 

awesome.txt 

$ 


Windows 
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Exercise 10 Windows Session 


> cd temp 
> cp iamcool.txt neat.txt 
> 1s 


Directory: C:\Users\zed\temp 


Mode LastWriteTime 
-a--- 12/22/2011 4:49 PM 
-a--- 12/22/2011 4:49 PM 


> cp neat.txt awesome.txt 
> ls 


Directory: C:\Users\zed\temp 


Mode LastWriteTime 
-a--- 12/22/2011 4:49 PM 
-a--- 12/22/2011 4:49 PM 
-a--- 12/22/2011 4:49 PM 


> cp awesome.txt thefourthfile.txt 
> 1s 


Directory: C:\Users\zed\temp 


Mode LastWriteTime 
-a--- 12/22/2011 4:49 PM 
-a--- 12/22/2011 4:49 PM 
-a--- 12/22/2011 4:49 PM 
-a--- 12/22/2011 4:49 PM 


> mkdir something 


Directory: C:\Users\zed\temp 


eee 


Length Name 


O iamcool.txt 
O neat.txt 


Name 
awesome.txt 
iamcool.txt 
neat.txt 


Name 

awesome. txt 
iamcool.txt 
neat.txt 
thefourthfile. txt 


Mode LastWriteTime Length Name 


d---- 12/22/2011 4:52 PM something 


> cp awesome.txt something/ 
> ls 


Directory: C:\Users\zed\temp 


Mode LastwriteTime Length Name 

d---- 12/22/2011 4:52 PM something 

-a--- 12/22/2011 4:49 PM O awesome.txt 

-a--- 12/22/2011 4:49 PM O iamcool.txt 

-a--- 12/22/2011 4:49 PM O neat.txt 

-a--- 12/22/2011 4:49 PM © thefourthfile.txt 


> ls something 


Directory: C:\Users\zed\temp\something 


Mode LastWriteTime Length Name 


-a--- 12/22/2011 4:49 PM © awesome. txt 


> cp -recurse something newplace 
> ls newplace 


Directory: C:\Users\zed\temp\newplace 


Mode LastWriteTime Length Name 
-a--- 12/22/2011 4:49 PM O awesome.txt 
> 

You Learned This 


Now you can copy files. It’s simple to just take a file and copy it to a new one. 
In this exercise I also make a new directory and copy a file into that directory. 


I’m going to tell you a secret about programmers and system administrators 
now. They are lazy. I’m lazy. My friends are lazy. That’s why we use 
computers. We like to make computers do boring things for us. In the exercises 
so far you have been typing repetitive boring commands so that you can learn 
them, but usually it’s not like this. Usually, if you find yourself doing something 
boring and repetitive there’s probably a programmer who has figured out how to 
make it easier. You just don’t know about it yet. 


The other thing about programmers is they aren’t nearly as clever as you think. 
If you overthink what to type, then you’ll probably get it wrong. Instead, try to 
imagine what the name of a command is to you and try it. Chances are that it’s a 
name or some abbreviation similar to what you thought it was. If you still can’t 
figure it out intuitively, then ask around and search online. Hopefully, it’s not 
something really stupid like ROBOCOPY. 
Do More 

e Use the cp -r command to copy more directories with files in them. 

e Copy a file to your home directory or desktop. 

e Find these files in your GUI and open them in a text editor. 


e Notice how sometimes I put a / (slash) at the end of a directory? That 
makes sure the file is really a directory, so if the directory doesn’t exist Pl 
get an error. 


Moving a File (mv) 


In this exercise you learn how to move a file from one location to another using 
the mv command. 


Do This 


Linux/macOS 


Exercise 11 Session 





$ cd temp 

$ mv awesome.txt uncool.txt 
$ 1s 

newplace uncool.txt 

$ mv newplace oldplace 

$ 1s 

oldplace uncool.txt 

$ mv oldplace newplace 


$ 1s 
newplace uncool.txt 
$ 


Windows 


Click here to view code image 


Exercise 11 Windows Session 





> cd temp 
> mv awesome.txt uncool.txt 
> 1s 


Directory: C:\Users\zed\temp 


Mode LastWriteTime Length Name 

d---- 12/22/2011 4:52 PM newplace 

d---- 12/22/2011 4:52 PM something 

-a--- 12/22/2011 4:49 PM O iamcool.txt 

-a--- 12/22/2011 4:49 PM O neat.txt 

-a--- 12/22/2011 4:49 PM o thefourthfile.txt 
-a--- 12/22/2011 4:49 PM O uncool.txt 


> mv newplace oldplace 
> 1s 


Directory: C:\Users\zed\temp 


Mode LastWriteTime Length Name 

d---- 12/22/2011 4:52 PM oldplace 

d---- 12/22/2011 4:52 PM something 

-a--- 12/22/2011 4:49 PM O iamcool.txt 

-a--- 12/22/2011 4:49 PM O neat.txt 

-a--- 12/22/2011 4:49 PM O thefourthfile.txt 
-a--- 12/22/2011 4:49 PM O uncool.txt 


> mv oldplace newplace 
> ls newplace 


Directory: C:\Users\zed\temp\newplace 


Mode LastWriteTime 


4:49 PM 


-a--- 12/22/2011 


> 1s 


Directory: C:\Users\zed\temp 


Length 


OOOO 


awesome. txt 


newplace 
something 
iamcool. txt 
neat.txt 
thefourthfile.txt 
uncool. txt 


Moving files or, rather, renaming them. It’s easy: give the old name and the new 


Mode LastWriteTime 
d---- 12/22/2011 4:52 PM 
d---- 12/22/2011 4:52 PM 
-a--- 12/22/2011 4:49 PM 
-a--- 12/22/2011 4:49 PM 
-a--- 12/22/2011 4:49 PM 
-a--- 12/22/2011 4:49 PM 
> 

You Learned This 

name. 

Do More 


Move a file in the newplace directory to another directory, then move it back. 


View a File (1ess/more) 


To do this exercise you're going to do some work using the commands you 
know so far. You”1l also need a text editor that can make plain text (.txt) files. 


Here’s what you do: 


e Open your text editor and type some stuff into a new file. On macOS this 
could be TextWrangler. On Windows this might be Notepad++. On Linux 
this could be gedit. Any editor will work. 


e Save that file to your desktop and name it test.txt. 


e In your shell use the commands you know to copy this file to your temp 
directory that you’ve been working with. 


Diana rran? 


0 dana that namnlinata thio nyunrmion 


Vue yUU VO UUVIIT Lidl, CULLIPITLE UNS TATILLSE, 


Do This 


Linux/macOS 


Exercise 12 Session 





$ less test.txt 
[displays file here] 
$ 
That’s it. To get out of Less just type q (as in quit). 


Windows 


Exercise 12 Windows Session 





> more test.txt 
[displays file here] 
> 





Warning! 
In the preceding output I’m showing [displays file 
here] to “abbreviate” what that program shows. T”1l do this 
when I mean to say, “Showing you the output of this program is 
too complex, so just insert what you see on your computer here 
and pretend I did show it to you.” Your screen will not actually 
show this. 





You Learned This 

This is one way to look at the contents of a file. It’s useful because if the file has 
many lines, it will “page” so that only one screenful at a time is visible. In the 
Do More section you’ll play with this some more. 

Do More 


e Open your text file again and repeatedly copy-paste the text so that it’s 
about 50—100 lines long. 


e Copy it to your temp directory again so you can look at it. 
e Now do the exercise again, but this time page through it. On Unix you use 


the spacebar and w (the letter w) to go down and up. Arrow keys also work. 
On Windows just hit the spacebar to page through. 


e Look at some of the empty files you created, too. 
* The Cp command will overwrite files that already exist, so be careful 
copying files around. 
Stream a File (cat) 


You’re going to do some more setup for this one so you get used to making files 
in one program and then accessing them from the command line. With the same 
text editor from the last exercise, create another file named test2.txt, but 
this time save it directly to your temp directory. 


Do This 


Linux/macOS 


Exercise 13 Session 





$ less test2.txt 
[displays file here] 

$ cat test2.txt 

I am a fun guy. 

Don't you know why? 
Because I make poems, 
that make babies cry. 
$ cat test.txt 

Hi there this is cool. 
$ 


Windows 


Exercise 13 Windows Session 





> more test2.txt 
[displays file here] 

> cat test2.txt 

I am a fun guy. 

Don't you know why? 
Because I make poems, 
that make babies cry. 
> cat test.txt 

Hi there this is cool. 
> 


Remember that when I say [displays file here] I’m abbreviating the 
output of that command so I don’t have to show you exactly everything. 


You Learned This 


Do you like my poem? Totally going to win a Nobel. Anyway, you already 
know the first command, and I’m just having you check that your file is there. 
Then you cat the file to the screen. This command just spews the whole file to 
the screen with no paging or stopping. To demonstrate that, I have you do this to 
test.txt, which should just spew a bunch of lines from that exercise. 


Do More 

e Make a few more text files and work with cat. 

e Unix: Try cat test.txt test2.txt, and see what it does. 

* Windows: Try cat test.txt,test2.txt, and see what it does. 
Removing a File (rm) 
In this exercise you learn how to remove (delete) a file using the rm command. 
Do This 


Linux 


Click here to view code image 


Exercise 14 Session 





$ cd temp 

$ 1s 

uncool.txt ¡amcool.txt neat.txt something thefourthfile.txt 
$ rm uncool.txt 

$ 1s 

lamcool.txt neat.txt something thefourthfile.txt 

$ rm iamcool.txt neat.txt thefourthfile.txt 


$ ls 

something 

$ cp -r something newplace 
$ 

$ rm something/awesome. txt 
$ rmdir something 

$ rm -rf newplace 

$ ls 

$ 


Windows 


Click here to view code image 


Exercise 14 Windows Session 





> cd temp 
> 1s 


Directory: C:\Users\zed\temp 


Mode LastWriteTime Length Name 

d---- 12/22/2011 4:52 PM newplace 

d---- 12/22/2011 4:52 PM something 

-a--- 12/22/2011 4:49 PM O iamcool.txt 

-a--- 12/22/2011 4:49 PM O neat.txt 

-a--- 12/22/2011 4:49 PM o thefourthfile.txt 
-a--- 12/22/2011 4:49 PM O uncool.txt 


> rm uncool.txt 
> ls 


Directory: C:\Users\zed\temp 


Mode LastWriteTime Length Name 

d---- 12/22/2011 4:52 PM newplace 

d---- 12/22/2011 4:52 PM something 

-a--- 12/22/2011 4:49 PM O iamcool.txt 

-a--- 12/22/2011 4:49 PM O neat.txt 

-a--- 12/22/2011 4:49 PM © thefourthfile. txt 
> rm iamcool.txt 

> rm neat.txt 

> rm thefourthfile.txt 

> 1s 


Directory: C:\Users\zed\temp 


Mode LastWriteTime Length Name 


d---- 12/22/2011 4:52 PM newplace 
d---- 12/22/2011 4:52 PM something 


cp -r something newplace 
rm something/awesome. txt 
rmdir something 

rm -r newplace 

ls 


VVVVVV 


You Learned This 


Here we clean up the files from the last exercise. Remember when I had you try 
to rmdir ona directory with something in it? Well, that failed because you 
can’t remove a directory with files in it. To do that you have to remove the file 
or recursively delete all of its contents. That’s what you did at the end of this. 


Do More 
e Clean up everything in temp from all the exercises so far. 


e Write in your notebook to be careful when running recursive remove on 
files. 


Exiting Your Terminal (exit) 
Do This 


Linux/macOS 


Exercise 23 Session 





$ exit 


Windows 


Exercise 23 Windows Session 





> exit 


You Learned This 


Your final exercise is how to exit a Terminal. Again this is very easy, but I’m 
going to have you do more. 


Do More 


For your last set of exercises I’m going to have you use the help system to look 
up a set of commands you should research and learn how to use on your own. 


Here’s the list for Unix: 
e xargs 
e sudo 
e chmod 
e chown 
For Windows look up these things: 
e forfiles 
e runas 
eattrib 
*icacls 


Find out what these are, play with them, and then add them to your index cards. 


Command Line Next Steps 


You have completed the crash course. At this point you should be a barely 
capable shell user. There’s a whole huge list of tricks and key sequences you 
don’t know yet, and I’m going to give you a few final places to go research 
more. 


Unix Bash References 


The shell you’ve been using is called Bash. It’s not the greatest shell, but it’s 
everywhere and has a lot of features, so it’s a good start. Here’s a short list of 
links about Bash you should go read: 

Bash Cheat Sheet 


https://learncodethehardway.org/unix/bash cheat sheet.pdf (created 
by Raphael and CC licensed) 


Reference Manual 
http://www, gnu.org/software/bash/manual/bashref.html 
PowerShell References 


On Windows there’s really only PowerShell. Here’s a list of useful links for you 
related to PowerShell: 


Owner’s Manual http://technet.microsoft.com/en- 
us/library/ee221100.aspx 


Cheat Sheet 


https://download.microsoft.com/download/2/1/2/2122FOB9-Q0EE6- 
4E6D-BFD6- 


F9DCD27C07F9/WS12 QuickRef Download Files/PowerShell LangRef 
Master PowerShell http://powershell.com/cs/blogs/ebook/default.aspx 
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overview of, 272-275 

Windows, 252 
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store scenes by name in, 175 
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Linux/macOS command-line for, 251 
skeleton project. See Skeleton project directory 
Windows command-line for, 252 
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getting help with comments, 92 
writing good comments, 190 
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E 


echo, print some arguments, 252, 253 
Elements, accessing list, 120-121 
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else 
branches and functions, 122-124 
and if - statement, 106-107 
making decisions, 108-110 
rules for if - statements, 126 
Encodings, bytes/character, 80-85 
env command, look at your environment, 252 
Equal operator. See == (equal) operator 
Error messages 
building first website, 218-219 
EOFError, 155 
ImportError. See ImportErrors 
NameError, 47 
ParserError, 211-21 

















printing, 29 
for spaces between triple-quotes, 33 
for spelling mistakes, 33 
ValueError. See ValueErrors 
variable names, 21 
viewing output in first program, 11 
when making script shorter, 58 
Escape sequences 
for different characters in strings, 34-35 
practicing, 87 
reading and writing files, 54 
reviewing, 130 
supported by Python, 35 
except keyword, exceptions, 206 
Exceptions 
how to raise, 211-214 
and numbers, 206 
exists command, copying files, 56-58 
exit command, exit shell, 124, 252, 282 
export command, export new environment variable, 252 
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embedding variables inside strings, 24—25 
prompting and passing, 46-47 
in readline(), 70 
using with functions, 69 
False keyword 
avoid quotes around, 31 
object-oriented reading test, 154-155 
in truth tables, 97-98 
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adding to script, 42 
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creating, 50 
and functions, 68—70 
Linux/macOS command-line for, 251-252 
reading, 48-50 
reading and writing, 52-54 
Windows command-line for, 252-253 
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create game engine, 239-241 
fix errors, 218-219 
ImportError after installing, 222 
installing for first website, 216 
make “Hello World” web application, 216-217 
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Flow charts, 132 
Folders. See Directories 
foo, OOP, 152 
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building lists with, 112-114 
rules for, 126 
when to use lists, 137 
while-loops vs., 118 
for, OOP, 154-155 
forfiles, 253 
format function, 30-31 
Format strings 
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old style, 130-131 
overview of, 24-25 
reading and writing files, 54 
. format () syntax, formatting strings, 26-27, 30 
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automated tests for, 232 
creating HTML, 227-229 
how they work, 226-227 
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and files, 68—70 
overview of, 60-62 
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Game, start of your web 
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overview of, 234 
refactoring, 234-239 
your final exam, 241-242 
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making your, 188-191 
gothonweb project 
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code for, 170-176 
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making into first web application, 217-221 
refactoring code/creating web engine to run, 234-241 
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fixing errors, 218-219 
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helpctr command, Windows, 253 
Hierarchy, class, 166-169 
hostname 
my computers network name, 251, 252 
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IDLE, avoid using, 12, 31 
if-else, try-except vs., 209 
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branches and functions, 122—12 
else and, 106-107 
loops and lists, 112-114 
make decisions, 83-84, 108-11 
overview of, 104-105 
read code, 132 
rules for, 126 
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overview of, 178-179 
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copy files, 56-58 

file with modules, 146 

make a game yourself, 188 
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ImportErrors 
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causes of, 209, 242 
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Indentation, 61-62, 106 
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how forms work, 227 
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trying not to do too much in, 189 
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using super ( )in, 183 
input() 
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parameters, unpacking, variables, 42-44 
prompting and passing, 46-47 
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reading files, 48-50 
Input, advanced user 
our game lexicon, 204-206 
overview of, 204 
test first challenge, 206-207 
what you should test, 207-209 
Input, getting from browser 
breaking it, 232 
creating HTML forms, 227-229 
creating layout template, 229-230 
how forms work, 226-227 
how web works, 224-226 
writing automated tests for forms, 232 
<input> tags, 229-230 
Instance, 152-153 
Instantiation, 148-149 
Internet, flask debugger mode not safe on, 219 
Internet research 
check out projects/try to build something, 244 
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object-oriented programming, 137, 151 

pydoc, 40-41 

reading files, 49 
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is-a relationships, 152, 158-162 


J 
Jinja2 Documentation, template language, 221 
K 


Keywords, list of, 128-129 
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Layout template, create, 232 
Learn C The Hard Way, 244 
Learn Ruby The Hard Way, 244 
len( ) function, 56, 58 
less command, view file in macOS/Linux, 252, 277-278 
Less-than-equal (<=) operator, 16-17, 97 
Less than (<) operator, 16-17 
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overview of, 204-206 
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what you should test, 207-209 
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alternative text editors for, 7 
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setup exercise, 4-5 
Linux/macOS command-line 
cat, stream file, 278-279 


























cd, change directory, 258-259, 261 

Cp, copy file or directory, 272, 274-275 
exit, exit shell, 282 

less, view file, 277-278 




















list of commands, 251-252 


Ls, list directory, 262, 265 
mkdir, make directory, 256—257 
mv, move file or directory, 275, 277 
pushd, popd (move directory ), 268-271 
pwd, print working directory, 253-255 
rm, stream file, 278-279 
rmdir, remove directory, 266, 268 
Lists 
access elements of, 120-121 
build using for - Loops, 112-114 
doing things to, 134-138 
making 2-D, 114 
processing lists of things, 78 
when to use, 137 
localhost 
build first website, 218, 221 
web connection, 225 
Logic 
memorizing, 96-98 
practicing Boolean, 100-102 
Login, researching web application, 242 
Lookup tables, dictionaries as, 144 
Loops 
and lists, 112-114 
for- loops. See for -1oops 
making infinite, 124 
rules for, 126-127 
while-loops. See while-loops 
1pt hw virtual environment, skeleton project, 193, 195 









































Ls, list directory 
macOS/Linux, 251 
overview of, 261-265 
Windows, 252 


M 


macOS. See Linux/macOS 
main function, dissecting code, 83 
man, read manual page in macOS/Linux, 252 











Map class 
gothonweb project code, 171 
storing scenes by name in dictionary, 175 
Maps 
analysis of simple game engine, 165 
completing game, 242 
with dictionaries, 143-144 
match function, parser code, 212 
Math, 16-18, 39 
Memorization 
of commands using index cards, 251-253 
learning command line, 249 
of logic, 96-98 
tips for, 96 
Method resolution order (MRO), super ( ), 183 
Methods 
also called functions and commands, 50 
functions vs., 189 
Minus( - - ) operator, 16-17 
mkdir, make directory 
macOS/Linux, 251 
overview of, 255-257 
Windows, 252 
Modifiers, reading and writing files, 54 
Modules 
causes of ImportErrors, 209 























getting help for, 92 
overview of, 146-147 
replicating implicit inheritance in, 184-185 
using classes vs., 147-148 
more command, view file in Windows, 252, 278 
MRO (method resolution order), super ( ), 183 
Multiple inheritance, avoid, 178, 183, 185 
mv command, move file or directory 
macOS/Linux, 251 
overview of, 275-277 
Windows, 252 


N 


NameError message, 47 
Names 
creating function, 62, 189 
define modules, 42-43 
filenames, 48-50 
importance of learning symbol, 76 
variable, 20-22, 60-62 
Natural Language Tool Kit, 244 
Nested structures 
lists as, 112 
rules for if - statements, 126 
new-item command, create empty files in Windows, 271-272 























None, for some functions, 93 
nosetests command 
automated tests, 201-203 
automated tests for forms, 231 
create skeleton project directory, 197—199 
syntax error, 203 
not 
in Boolean logic, 100—102 
in truth tables, 97-98 


as truth term, 97 
Not equal (! =) operator, 97-98, 100-102 
Nouns, object-oriented programming, 164-167 
Numbers 

access elements of lists, 120-121 

exceptions and, 206 

index lists into, 140-141 

input to do math, 39 

and math, 16-18 

between range of numbers, 110 

rounding floating point, 25 


O 


Object-oriented analysis and design. See also Game, start of your web 
analysis of simple game engine, 165 
code classes and test to run them, 167-169 
code for “Gothons from Planet Percal #25,” 170-176 
create class hierarchy/object map for concepts, 166-167 
extract/research key concepts, 166 
overview of, 164-165 
repeat and refine, 169 
top down vs. bottom up, 169 
what you should see, 176 
write or draw about problem, 165 
Object-oriented programming (OOP) 
inheritance vs. composition. See Inheritance vs. composition 
Python as, 146 
research, 137, 151 
speak, 152-156 
Objects 
classes as templates that mint new, 186 
make sentences with, 210-211 
object-oriented phrase drill, 152-153 
object-oriented word drill, 152 
parser code, 212-215 






































similar to import, 148-149 
Octothorpe (++) character, 12, 14-15, 17 
open command, reading and writing files, 52-54 
Operators 

finding more Python equality, 102 

list of, 131-132 

math, 16-17 

variable name, 20-22 
or 

in Boolean logic, 100-102 

in truth tables, 97-98 

as truth term, 96 
Order, maintain with lists, 137 
Ordinal numbers, lists, 120-121 
Output 

of first program, 10-11 

“Hello World” web application, 217 
override( ) function, inheritance, 189 


P 


Pandas, 244 
Paragraphs, if -statement rules, 126 
Parameters, reading and writing files, 54 
Parent classes. See Inheritance vs. composition 
Parser 
code, 211-214 
playing with, 214-215 
ParserError exception, 211-214 
Passing, prompting and, 46-47 
PEMDAS acronym, order of math operations, 18 
Percent (%) operator, 16, 17-18 
Phrase drills, object-oriented, 152-156 
pip3. 6 (or just pip) create skeleton project directory, 192-195, 198-199 
install f lask to build first website, 216 
planisphere. py file, 234-238 





























planisphere_tests. py file, 238-239 
Plus (+) operator, 16-17, 54 
popd command, pop directory 
macOS/Linux, 251 
overview of, 268-271 
Windows, 252 
Ports, web connections, 225 
POST 
automated tests for forms, 231 
creating HTML forms, 227-229 
Pound (++) character, 12, 14-15, 17 
PowerShell 
create game engine, 240 
in first program, 11-12 
references, 283 
typing code into, 50 




















print 

debug with, 127 

read code using, 132 

when functions use return vs., 93 
Print strings 

with more complicated formatting, 30-31 

more exercises in, 28-29, 32-33 

using escape sequences, 34-36 

variables, 24-25 
print_a_line, pass in current line number, 68-69 
print_line function, dissecting code, 83-84 
print_two function, create functions, 60-61 
Programming languages 

advice from old programmer, 246-247 

check out projects/try to build something, 244 

how to learn new, 245 

learning command line. See Command-line crash course 





Project skeleton, 192-194 
Prompts 
identify in appendix exercises, 254 
and passing, 46-47 
people, 40-41 
Prototype languages, 186 
Pseudo code, test first using, 207 
pushd command, push directory 
macOS/Linux, 251 
overview of, 268-271 
Windows, 252 
pwd command, print working directory 
macOS/Linux, 251 
overview of, 253-255 
Windows, 252 
. py files, passing variables to script, 42-44 
pydoc command, prompt people, 40-41 
PyGame, 244 
PYTHONPATH environment variable, 240 


Q 


quit ( ) function, reload Python after, 92 
R 


raise keyword, exceptions, 211, 213-214 
range ( ) function, loops, 114 
Raw bytes, 79, 82-84 
read command, read contents of file, 52-54 
Reading 

code, 132 

code out loud, 190 

files, 48-50 

and writing files, 52-54 
Reading code backward 

comments and pound characters, 14 

















defined, 88 

printing, 29 

reasons for, 15 

understanding how to, 22 
readline( ) function, 52-53, 68, 70, 83 
Refactoring code, 234-239 
render_template( )function, 220-221 
request.args, forms, 227 
Requests, web 

generating types of with curl, 232 

learn client side of HTTP, 244 

process, 224—225 

understand, 225 
Responses, web, 226 
return 

functions, 72—74 

object-oriented reading test, 155 

when functions use print vs., 93 
rm, stream file, 280-281 
rmdir command, remove directory 

macOS/Linux, 251 

overview of, 265-268 

Windows, 252 
Room class 

automated tests, 201-203 

create game engine, 239-241 

refactor code for gothonweb game, 234-239 
round ( ) function, floating point numbers, 25 
Rules 

for if - statements, 126 

for loops, 126-127 

when to use inheritance or composition, 185 
runas command, danger in windows, 252 
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Scanning input, lexicon tuples, 205, 209 
Scenes (rooms) 
analysis of simple game engine, 165-167 


code classes for simple game, 167-169 
gothonweb project code, 170-176 
making game yourself, 188-191 
what you should see, 176 

SciPy, 244 

ScraPy, 244 

Scripts 
linking functions to, 61 
making decisions, 107 
passing variables to, 42-44 

Search engines 
finding things on Internet, 5-6 
how to type # (octothorp) character, 15 

seek( ) function 
defined, 52-53 
does not set current line to 0, 70 
research for file, 69 

select -string command, find things inside Windows files, 253 

self 
_ init__ function, 148, 151 
is-a/has-a relationships and, 159-160 
object-oriented language, 152-155 

Sentences, making 
breaking up, 205 
exceptions, 211 
grammar, 211 
match and peek, 210-211 
overview of, 210 
parser code, 211-215 
what you should test, 215 

Servers, how browsers access information on, 226 



































set command, export/set new environment variable in Windows, 253 





Setup exercise 
alternative text editors, 6—7 
finding things on Internet, 5-6 
Linux, 4-5 
macOS, 2-3 
overview of, 2 
warnings for beginners, 6 
Windows, 3-4 
setup.py file, skeleton project directory, 196, 198-199 
Single-equal (=) operator, 21 
Single-quotes. See ' (single-quotes) 
Skeleton project directory 
automated testing, 200-203 
creating directory structure, 195-197 
macOS/Linux setup, 192-194 
overview of, 192 
required quiz, 198 
testing setup, 197-198 
using, 198 
Windows 10 setup, 194-195 
skip keyword, parser code, 213 
Slash (/) character, 16-17, 257 
Space 
adding around operators for easier reading, 22 
make code readable with vertical, 190 
Spelling mistakes, error messages for, 33 
Stop words, parser code, 213 
Strings 
across multiple lines, 34-36 
complicated formatting of, 30-31 
convert command line arguments to, 44 
decode bytes and encode, 83-84 
embed variables inside, 24-25 

















exercise in printing, 28-29 

list of escape sequences for, 130 
list of old style formats for, 130-13 
lists mixed with, 135-136 
pound characters in, 15 
read/write files in, 54 
start new line in, 33 

and text, 26-27 
understanding, 26 











as UTF-8 encoded sequence of characters, 82 
Strings, bytes, and character encodings 


breaking it, 85 

dissect code, 82-84 

dissect output, 82 

encodings deep dive, 84-85 

initial research, 78-80 

overview of, 78 

switches and conventions, 80-81 
Styling 

code, 190 

functions and classes, 189 
Subject 

parser code, 212-215 


of sentences, 210—21 


sudo command, 252 





=. 








UJ 


super () function, inheritance, 180—1 





Switches, 80-81 
Symbols 
data types, 129 
escape sequences for strings, 130 
keywords, 128-129 
learning names of, 76 
old style string formats, 130-131 
operators, 131-132 
reading code, 132 











SyntaxError message 
EOL, 58 
invalid syntax, 12, 93 
prompting and passing, 47 
pydoc, 41 
viewing output in first program, 11 
System site packages, setup for skeleton project, 193 


T 


Tables 

dictionaries as lookup, 144 

truth, 97-98 
Templates 

create basic, 219-221 

create game engine, 239-241 

create HTML forms, 229 

create layout, 229-230 
templates/index.html file, 219-221, 229-230 
templates/layout .html file, 230 
TensorFlow, 244 
Terminal 

getting open and working, 250-251 

Linux setup, 5 

macOS setup, 2-3 

typing code into, 50 

what you should see in first program, 9-11 

Windows setup, 3-4 
Terminology 

truth, 96-97 

web application, 225-226 
Test case, writing, 200-201 
Test first programming tactic, 206-207 
Test_directions test case, 207-209 
Tests. See also Automated tests 

Boolean logic, 100-102 


























code for classes in OOP, 168-16 


object-oriented reading, 153-155 
other programmer’s code, 94 
session-based game engine, 241 
skeleton project directory setup, 197-198 
tricks for creating fake sessions inside, 242 
tests/app_tests.py, 231 
Test.txt file, copying files, 56-58 
Text 
reading files, 48-50 
and strings, 26-27 
Text editors 
alternative, 6—7 
getting colors in, 12 
Linux setup, 4-5 
macOS setup, 2 
Things, getting things from, 149-150 
Top down process 
OOP design, 164 
vs. bottom up, 169 


touch command, make empty files in macOS/Linux, 271-272 


























Tracing variables, reading code, 132 
Triple-quotes ('"'). See """" (triple-quotes) 
Triple-single-quotes (' ' '), 36 
True keyword 
avoid putting quotes around, 31 
object-oriented reading test, 154-155 
in truth tables, 97-98 
as truth term, 97 
truncate command, 52-54 
Truth 
tables, 97-98 
terms, 96-97 
try-except, if-else vs., 209 








try keyword, exceptions, 206 
Tuples, lexicon, 205 
type command, print whole file in Windows, 252 


U 


Underscore (_) character, 20-21, 62, 189 
Unicode, 81 
URLs (Uniform Resource Locators) 
build first website, 218 
create HTML forms, 228 
how forms work, 227 
overview of, 225 
User input. See Input, advanced user 
UserWarning, when running nosetests, 203 
UTF-16 standard, 84-85 
UTF -8 standard 
comparing UTF-16/UTF - 32 to, 84-85 
dissecting output, 82 
encoding text in Python, 81 
fixing terminal unable to display, 79 
strings in Python, 82-84 


V 


ValueErrors 
and numbers, 206 
parameters/unpacking/variables, 44 
prompting/passing, 47 

Variables 
access in module, 146-147 
avoid module or global, 189 
and functions, 64-66 
for -loop using undefined, 114 
and names, 20-22 
and names/code/functions, 60-62 
passing to script, 42-44 























practicing, 90-93 
printing, 24—25 
prompting and passing, 46-47 
reading code, 132 
temporarily inside functions, 87-88 
writing strings with text, 26-27 
. venvs directory, skeleton project setup, 193-195 
Verbs 
analyze class hierarchy in OOP, 165 
extract key concepts in OOP, 164 
make sentences with, 210—211 
parser code, 212-215 
virtualenv, 192-193, 194 


WwW 


Warnings 

for beginners, 5—6 

setup, 2 
Web 

breaking applications, 232 

how it works, 224-226 

learn client side of, 244 

start of your game. See Game, start of your web 
Website, your first 

create basic templates, 219-221 

fixing errors, 218-219 

install flask framework, 216 

make “Hello World” web application, 216-217 

what is going on, 218 
while-loops 

overview of, 116-118 

reading code, 132 

rules, 126 

when to break rule about not using, 138 
while True, make infinite loop, 124 
































Windows 

alternative text editors for, 7 

setup exercise, 3-4 

skeleton project directory setup, 194-195 
Windows command-line 

cat, stream file, 259-261, 278-279 

Cp, copy file or directory, 272-275 

exit, exit shell, 282 

getting PowerShell open and working for, 250—251 

list of commands, 252-253 

Ls, list directory, 262-265 

macOS setup, 2 

more, view file, 278 

mv, move file or directory, 275-277 

pushd, popd (move directory), 269-271 

pwd, print working directory, 254-255 

rm, stream file, 278-279 

rmdir, remove directory, 266-268 
Word drills, object-oriented, 152-155 
words.pop function, 93 
Write 

formulas using functions, 74 

and read files, 52-54 


X 


xargs command, execute arguments, 252 
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Code Snippets 


Many titles include programming code or configuration examples. To optimize 
the presentation of these elements, view the eBook in single-column, landscape 
mode and adjust the font size to the smallest setting. In addition to presenting 
code and configurations in the reflowable text format, we have included images 
of the code that mimic the presentation found in the print book; therefore, where 
the reflowable format may compromise the presentation of the code listing, you 
will see a “Click here to view code image” link. Click the link to view the print- 
fidelity code image. To return to the previous page viewed, click the Back button 
on your device or app. 

$ python3.6 

Python 3.6.0 (default, Feb 2 2017, 12:48:29) 

[GCC 4.2.1 Compatible Apple LLVM 7.0.2 (clang—700.1.81)] on darwin 
Type "help", "copyright", "credits" or "license" for more information. 
>>> 

- $ mkdir lpthw 

~ $ cd lpthw 

lpthw $ ls 

* ... Use your text editor here to edit test.txt.... 

lpthw $ ls 

test.txt 

lpthw $ 


> python 

>>> quit() 

> mkdir 1pthw 
> cd lpthw 


. Here you would use your text editor to make test.txt in lpthw ... 


> 

> dir 

Volume in drive C is 

Volume Serial Number is 085C—7E02 


Directory of C:\Documents and Settings\you\lpthw 


04.05.2010 23:32 <DIR> 
04.05.2010 23:32 <DIR> E 
04.05.2010 23:32 6 test.txt 
1 File(s) 6 bytes 
2 Dir(s) 14 804 623 360 bytes free 


$ python 

>>> quit() 

$ mkdir lpthw 
$ cd lpthw 


* ... Use your text editor here to edit test.txt . 


$ ls 
test.txt 
$ 


Y O€ UN YN 


print("Hello World! ") 

print("Hello Again") 

print("I like typing this.") 
print("This is fun.") 

print('Yay! Printing.') 

print("I'd much rather you 'not'.") 
print('I "said" do not touch this.') 


exl.py 


$ python3.6 python/exl.py 
File "python/exl.py", line 3 
print("I like typing this. 


Pe 


SyntaxError: EOL while scanning string literal 


O YU UNA 


ex2.py 


* A comment, this is so you can read your program later. 
# Anything after the # is ignored by python. 


print("I could have code like this.") # and the comment after is ignored 


# You can also use a comment to "disable" or comment out code: 
# print("This won't run.") 


print("This will run.") 


00 DU uN 


ex3.py 
print("I will now count my chickens:") 


print("Hens", 25 + 30 / 6) 
print("Roosters", 100 - 25 * 3 % 4) 


print("Now I will count the eggs:") 
print(3 +2+1-5+4%2-1/ 4 + 6) 
print("Is it true that 3 + 2 <5 - 7?") 
print(3 + 2 <5 - 7) 


print("What is 3 + 2?", 3 + 2) 
print("What is 5 - 7?", 5 - 7) 


print("Oh, that's why it's False.") 
print("How about some more.") 
print("Is it greater?", 5 > -2) 


print("Is it greater or equal?", 5 >= -2) 
print("Is it less or equal?", 5 <= -2) 


Exercise 3 Session 





$ python3.6 ex3.py 

I will now count my chickens: 
Hens 30.0 

Roosters 97 

Now I will count the eggs: 
6:75 

Is it true that 3 + 2 <5 - 7? 
False 

What is 3 + 2? 5 

What is 5 - 7? -2 

Oh, that's why it's False. 
How about some more. 

Is it greater? True 

Is it greater or equal? True 
Is it less or equal? False 


0 Du UN 


ex4. py 


cars = 100 

space_in_a_car = 4.0 

drivers = 30 

passengers = 90 

cars_not_driven = cars - drivers 

cars_driven = drivers 

carpool_capacity = cars_driven * space_in_a_car 
average_passengers_per_car = passengers / cars_driven 


print("There are", cars, "cars available.") 

print("There are only", drivers, "drivers available.") 

print("There will be", cars_not_driven, “empty cars today.") 

print("We can transport", carpool_capacity, "people today.") 

print("We have", passengers, "to carpool today.") 

print("We need to put about", average_passengers_per_car, 
"in each car.") 


Exercise 4 Session 





$ python3.6 ex4.py 

There are 100 cars available. 

There are only 30 drivers available. 
There will be 70 empty cars today. 
We can transport 120.0 people today. 
We have 90 to carpool today. 


We need to put about 3.0 in each car. 


Traceback (most recent call last): 
File "ex4.py", line 8, in <module> 
average _ passengers_per_car = car_pool capacity / passenger 
NameError: name 'car_pool_capacity' is not defined 


0 YD0Uu uN 


ex5. py 


my_name = ‘Zed A. Shaw’ 
my_age = 35 # not a lie 
my_height = 74 # inches 
my_weight = 180 # lbs 
my_eyes = ‘Blue’ 
my_teeth = 'White' 
my_hair = 'Brown' 


print(f"Let's talk about {my_name}.") 

print(f"He's {my_height} inches tall.") 

print(f"He's {my_weight} pounds heavy.") 

print("Actually that's not too heavy.") 

print(f"He's got {my_eyes} eyes and {my_hair} hair.") 

print(f"His teeth are usually {my_teeth} depending on the coffee.") 


# this line is tricky, try to get it exactly right 
total = my_age + my_height + my_weight 
print(f"If I add {my_age}, {my_height}, and {my_weight} I get {total}.") 


Exercise 5 Session 





$ python3.6 ex5.py 

Let's talk about Zed A. Shaw. 

He's 74 inches tall. 

He's 180 pounds heavy. 

Actually that's not too heavy. 
He's got Blue eyes and Brown hair. 


His teeth are usually White depending on the coffee. 


If I add 35, 74, and 180 I get 289. 


f"some stuff here {avariable}" 
f"some other stuff {fanothervar}" 


0 YOU uN 


ex6.py 


types_of_people = 10 
x = f"There are {types_of_people} types of people." 


binary = "binary" 
do_not = "don't" 
y = f"Those who know {binary} and those who {do_not}." 


print(x) 
print(y) 


print(f"I said: {x}") 
print(f"I also said: ‘{y}'") 


hilarious = False 
joke_evaluation = "Isn't that joke so funny?! {}" 


print(joke_evaluation. format (hilarious) ) 


w = "This is the left side of..." 
e = "a string with a right side." 


print(w + e) 


Exercise 6 Session 





$ python3.6 ex6.py 

There are 10 types of people. 

Those who know binary and those who don't. 

I said: There are 10 types of people. 

I also said: ‘Those who know binary and those who don't.' 
Isn't that joke so funny?! False 

This is the left side of...a string with a right side. 


ex7.py 





O YOU yn 


print("Mary had a little lamb.") 

print("Its fleece was white as ().".format('snow')) 
print("And everywhere that Mary went.") 

print("." * 10) # what'd that do? 


endl = "C" 
end2 = "h" 
end3 = "e" 
end4 = "e" 
end5 = "s" 
end6 = "e" 
end7 = "B" 
end8 = "u" 
end9 = "r" 
end10 = "g" 
end11 = "e" 
end12 = "r" 


# watch that comma at the end. try removing it to see what happens 
print(endl + end2 + end3 + end4 + end5 + end6, end=' ') 
print(end7 + end8 + end9 + end10 + end11 + end12) 


Exercise 7 Session 





$ python3.6 ex7.py 
Mary had a little lamb. 
Its fleece was white as snow. 


And everywhere that Mary went. 


Cheese Burger 


O YOU uN 


formatter = "{} {} {} {}" 


print(formatter.format(1, 2, 3, 4)) 
print(formatter.format("one", "two", "three", "four")) 
print(formatter.format(True, False, False, True)) 
print(formatter.format(formatter, formatter, formatter, formatter)) 
print(formatter. format ( 

"Try your", 

"Own text here", 

"Maybe a poem", 

"Or a song about fear" 


)) 


ex8. py 


Exercise 8 Session 


$ python3.6 ex8.py 

132 344 

one two three four 

True False False True 

UN METE AE AE EEES A AAA 


Try your Own text here Maybe a poem Or a song about fear 


O You WNE 


ex9.py 
# Here's some new strange stuff, remember type it exactly. 


days = "Mon Tue Wed Thu Fri Sat Sun" 
months = "“Jan\nFeb\nMar\nApr\nMay\nJun\nJul\nAug" 


print("Here are the days: ", days) 
print("Here are the months: ", months) 


print(""" 

There's something going on here. 

With the three double-quotes. 

We'll be able to type as much as we like. 
Even 4 lines if we want, or 5, or 6. 


"n 5) 


Exercise 9 Session 





$ python3.6 ex9.py 

Here are the days: Mon Tue Wed Thu Fri Sat Sun 
Here are the months: Jan 

Feb 

Mar 

Apr 

May 

Jun 

Jul 

Aug 


There's something going on here, 

With the three double-quotes. 

We'll be able to type as much as we like. 
Even 4 lines if we want, or 5, or 6. 


"\nJan\nFeb\nMar\nApr\nMay\nJun\nJul\nAug" 


"IT am 6'2\" tall." # escape double—quote inside string 
'I am 6\'2" tall.' # escape single—quote inside string 


ex10. py 





DO YD0UuU un 


tabby_cat = "\tI'm tabbed in." 
persian cat = "I'm split\non a line." 
backslash_cat = "I'm \\ a \\ cat." 


fat_cat = """ 

I'll do a list: 

\t* Cat food 

\t* Fishies 

\t* Catnip\n\t* Grass 


print(tabby_cat) 
print(persian_cat) 
print(backslash_cat) 
print(fat_cat) 


0 YOU E YN 


ex11.py 


print("How old are you?", end=' ') 

age = input() 

print("How tall are you?", end=' ') 
height = input() 

print("How much do you weigh?", end=' ') 
weight = input() 


print(f"So, you're {age} old, {height} tall and (weight) heavy. ") 


Exercise 11 Session 





$ python3.6 ex11.py 

How old are you? 38 

How tall are you? 6'2" 

How much do you weigh? 180lbs 


So, you're 38 old, 6'2" tall and 180lbs heavy. 


OBWNeH 


age = input("How old are you? ") 
height = input("How tall are you? ") 
weight = input("How much do you weigh? ") 


print(f"So, you're {age} old, {height} tall and {weight} heavy.") 


ex12.py 


Exercise 12 Session 





$ python3.6 ex12.py 

How old are you? 38 

How tall are you? 6'2" 

How much do you weigh? 180lbs 


So, you're 38 old, 6'2" tall and 180lbs heavy. 


ONDORA WNE 


ex13.py 


from sys import argv 
# read the WYSS section for how to run this 
script, first, second, third = argv 


print("The script is called:", script) 
print("Your first variable is:", first) 
print("Your second variable is:", second) 
print("Your third variable is:", third) 


$ python3.6 exl3.py first 2nd 3rd 
The script is called: ex13.py 
Your first variable is: first 
Your second variable is: 2nd 

Your third variable is: 3rd 


Exercise 13 Session 


Exercise 13 Session 





$ python3.6 ex13.py stuff things that 
The script is called: exl3.py 

Your first variable is: stuff 

Your second variable is: things 

Your third variable is: that 

$ 

$ python3.6 ex13.py apple orange grapefruit 
The script is called: ex13.py 

Your first variable is: apple 

Your second variable is: orange 

Your third variable is: grapefruit 


Exercise 13 Session 





$ python3.6 ex13.py first 2nd 
Traceback (most recent call last): 
File "ex13.py", line 3, in <module> 
script, first, second, third = argv 
ValueError: not enough values to unpack (expected 4, got 3) 


O0O Yu uN 


ex14.py 
from sys import argv 


script, user_name = argv 
prompt = '> ' 


print(f"Hi {user_name}, I'm the {script} script.") 
print("I'd like to ask you a few questions.") 
print(f"Do you like me {user_name}?") 

likes = input(prompt) 


print(f"Where do you live {user_name}?") 
lives = input(prompt) 


print("What kind of computer do you have?") 
computer = input(prompt) 


print(f" "nn 

Alright, so you said {likes} about liking me. 
You live in {lives}. Not sure where that is. 
And you have a {computer} computer. Nice. 
nnn ) 


Exercise 14 Session 


$ python3.6 ex14.py zed 

Hi zed, I'm the ex14.py script. 

I'd like to ask you a few questions. 
Do you like me zed? 

> Yes 

Where do you live zed? 

> San Francisco 

What kind of computer do you have? 
> Tandy 1000 


Alright, so you said Yes about liking me. 
You live in San Francisco. Not sure where that is. 
And you have a Tandy 1000 computer. Nice. 


This is stuff I typed into a file. 
It is really cool stuff. 
Lots and lots of fun to have in here. 


ex15.py 





oO DU un 


from sys import argv 
script, filename = argv 
txt = open(filename) 


print(f"Here's your file {filename}:") 
print(txt.read()) 


print("Type the filename again: ") 
file_again = input("> ") 


txt_again = open(file_again) 


print(txt_again.read()) 


Exercise 15 Session 





$ python3.6 ex15.py ex15_sample.txt 
Here's your file ex15_sample.txt: 
This is stuff I typed into a file. 
It is really cool stuff. 


Lots and lots of fun to have in here. 


Type the filename again: 

> ex15_sample.txt 

This is stuff I typed into a file. 
It is really cool stuff. 


Lots and lots of fun to have in here. 


O YOU uN A 


ex16.py 
from sys import argv 
script, filename = argv 
print(f"We're going to erase {filename}.") 
print("If you don't want that, hit CTRL-C (*C).") 
print("If you do want that, hit RETURN.") 


input("?") 


print("Opening the file...") 
target = open(filename, 'w') 


print("Truncating the file. Goodbye!") 
target.truncate() 


print("Now I'm going to ask you for three lines.") 


linel = input("line 1: ") 
line2 = input("line 2: ") 
line3 = input("line 3: ") 


print("I'm going to write these to the file.") 


target.write(linel) 
target.write("\n") 
target.write(line2) 
target.write("\n") 
target.write(line3) 
target.write("1n") 


print("And finally, we close it.") 
target.close() 


Exercise 16 Session 





$ python3.6 ex16.py test.txt 

We're going to erase test.txt. 

If you don't want that, hit CTRL-C (^C). 
If you do want that, hit RETURN. 

? 


Opening the file... 

Truncating the file. Goodbye! 

Now I'm going to ask you for three lines. 
line 1: Mary had a little lamb 

line 2: Its fleece was white as snow 
line 3: It was also tasty 

I'm going to write these to the file. 
And finally, we close it. 


ex17.py 





O Yum UN 


from sys import argv 
from os.path import exists 


script, from_file, to_file = argv 

print(f"Copying from {from_file} to {to_file}") 

# we could do these two on one line, how? 

in_file = open(from_file) 

indata = in_file.read() 

print(f"The input file is {len(indata)} bytes long") 
print(f"Does the output file exist? {exists(to_file)}") 
print("Ready, hit RETURN to continue, CTRL-C to abort.") 
input() 


out_file = open(to_file, 'w') 
out_file.write(indata) 


print("Alright, all done.") 


out_file.close() 
in_file.close() 


Exercise 17 Session 





$ # first make a sample file 

$ echo "This is a test file." > test.txt 
$ # then look at it 

$ cat test.txt 

This is a test file. 

$ # now run our script on it 

$ python3.6 ex17.py test.txt new_file.txt 
Copying from test.txt to new_file.txt 

The input file is 21 bytes long 

Does the output file exist? False 

Ready, hit RETURN to continue, CTRL-C to abort. 


Alright, all done. 


oO Yum UN - 


ex18.py 


* this one is like your scripts with argv 
def print_two(*args): 

argl, arg2 = args 

print(f"argl: {argl}, arg2: {arg2}") 


# ok, that *args is actually pointless, we can just do this 
def print_two_again(argl, arg2): 
print(f"argl: {argl}, arg2: {arg2}") 


# this just takes one argument 
def print_one(argl): 
print(f"argl: {argl}") 


# this one takes no arguments 
def print_none(): 
print("I got nothin'.") 


print_two("Zed","Shaw") 
print_two_again("Zed","Shaw") 
print_one("First!") 
print_none() 


OOAONOUBWNH 


ex19.py 


def cheese_and_crackers(cheese_count, boxes_of_crackers): 
print(f"You have {cheese_count} cheeses!") 
print(f"You have {boxes_of_crackers} boxes of crackers!") 
print("Man that's enough for a party!") 
print("Get a blanket.\n") 


print("We can just give the function numbers directly:") 
cheese_and_crackers(20, 30) 


print("0R, we can use variables from our script:") 
amount_of_cheese = 10 
amount_of_crackers = 50 


cheese_and_crackers(amount_of_cheese, amount_of_crackers) 


print("We can even do math inside too:") 
cheese_and_crackers(10 + 20, 5 + 6) 


print("And we can combine the two, variables and math:") 
cheese_and_crackers(amount_of_cheese + 100, amount_of_crackers + 1000) 


Exercise 19 Session 





$ python3.6 ex19.py 


We can just give the function numbers directly: 


You 
You 
Man 
Get 


OR, 
You 
You 
Man 
Get 


have 20 cheeses! 

have 30 boxes of crackers! 
that's enough for a party! 
a blanket. 


we can use variables from our script: 
have 10 cheeses! 

have 50 boxes of crackers! 

that's enough for a party! 

a blanket. 


We can even do math inside too: 


You 
You 
Man 
Get 


And 
You 
You 
Man 
Get 


have 30 cheeses! 

have 11 boxes of crackers! 
that's enough for a party! 
a blanket. 


we can combine the two, variables and math: 


have 110 cheeses! 

have 1050 boxes of crackers! 
that's enough for a party! 

a blanket. 


ex20.py 





DO DU UNA 


from sys import argv 
script, input_file = argv 


def print_all(f): 
print(f.read()) 


def rewind(f): 
f.seek(0) 


def print_a_line(line_count, f): 
print(line_count, f.readline()) 


current_file = open(input_file) 

print("First let's print the whole file:\n") 
print_all(current_file) 

print("Now let's rewind, kind of like a tape.") 
rewind(current_file) 

print("Let's print three lines:") 


current_line = 1 
print_a_line(current_line, current_file) 


current_line = current_line + 1 
print_a_line(current_line, current_file) 


current_line = current_line + 1 
print_a_line(current_line, current_file) 


Exercise 20 Session 





$ python3.6 ex20.py test.txt 
First let's print the whole file: 


This is line 1 
This is line 2 
This is line 3 


Now let's rewind, kind of like a tape. 


Let's print three lines: 
1 This is line 1 


2 This is line 2 


3 This is line 3 


OMAN OUBRWNH 


ex21.py 


def add(a, b): 
print(f"ADDING {a} + {b}") 
return a+b 


def subtract(a, b): 
print(f"SUBTRACTING {a} - {b}") 
return a - b 


def multiply(a, b): 
print(f"MULTIPLYING {a} * {b}") 
return a * b 
def divide(a, b): 
print(f"DIVIDING {a} / {b}") 
return a / b 
print("Let's do some math with just functions!") 
age = add(30, 5) 
height = subtract(78, 4) 
weight = multiply(90, 2) 
iq = divide(100, 2) 
print(f"Age: {age}, Height: {height}, Weight: {weight}, IQ: {iq}") 
# A puzzle for the extra credit, type it in anyway. 
print("Here is a puzzle.") 


what = add(age, subtract(height, multiply(weight, divide(iq, 2)))) 


print("That becomes: ", what, "Can you do it by hand?") 


Exercise 21 Session 





$ python3.6 ex21.py 

Let's do some math with just functions! 
ADDING 30 + 5 

SUBTRACTING 78 - 4 

MULTIPLYING 90 * 2 

DIVIDING 100 / 2 

Age: 35, Height: 74, Weight: 180, IQ: 50.0 
Here is a puzzle. 

DIVIDING 50.0 / 2 

MULTIPLYING 180 * 25.0 

SUBTRACTING 74 - 4500,0 

ADDING 35 + -4426.0 

That becomes: -4391.0 Can you do it by hand? 


O YJ0D0Uum uN 


ex23.py 
import sys 
script, encoding, error = sys.argv 
def main(language_file, encoding, errors): 
line = language_file. readline() 
if line: 


print_line(line, encoding, errors) 
return main(language_ file, encoding, errors) 


def print_line(line, encoding, errors): 
next_lang = line.strip() 
raw_bytes = next_lang.encode(encoding, errors=errors) 
cooked_string = raw_bytes.decode(encoding, errors=errors) 


print(raw_bytes, "<===>", cooked_string) 


languages = open("languages.txt", encoding="utf-8") 


main(languages, encoding, error) 


ODNDUAWNH 


print("Let's practice everything.") 
print('You\'d need to know \'bout escapes with \\ that do:') 
print('\n newlines and \t tabs.') 


poem = """ 

\tThe lovely world 

with logic so firmly planted 

cannot discern \n the needs of love 
nor comprehend passion from intuition 
and requires an explanation 
\n\t\twhere there is none. 


print(" SIT ") 
print (poem) 
print( eer rrr rer ") 


five = 10 - 2+3- 6 
print(f"This should be five: {five}") 


ex24. py 


def secret_formula(started): 
jelly_beans = started * 500 
jars = jelly_beans / 1000 
crates = jars / 100 
return jelly_beans, jars, crates 


start_point = 10000 
beans, jars, crates = secret_formula(start_point) 


# remember that this is another way to format a string 

print("With a starting point of: {}".format(start_point) ) 

# it's just like with an f"" string 

print(f"We'd have {beans} beans, {jars} jars, and {crates} crates.") 


start_point = start_point / 10 


print("We can also do that this way:") 

formula = secret_formula(start_point) 

# this is an easy way to apply a list to a format string 

print("We'd have {} beans, {} jars, and {} crates.".format(*formula) ) 


Exercise 24 Session 





$ python3.6 ex24.py 
Let's practice everything. 
You'd need to know ‘bout escapes with \ that do: 


newlines and tabs. 


The lovely world 
with logic so firmly planted 
cannot discern 
the needs of love 
nor comprehend passion from intuition 
and requires an explanation 


where there is none. 


This should be five: 5 
With a starting point of: 10000 


We'd have 5000000 beans, 5000.0 jars, and 50.0 crates. 


We can also do that this way: 
We'd have 500000.0 beans, 500.0 jars, and 5.0 crates. 


ex25.py 





WO YOU un 


def 


def 


def 


def 


def 


def 


def 


break_words(stuff): 

"""This function will break up words for us.""" 
words = stuff.split(' ') 

return words 


sort_words (words): 
"""Sorts the words.""" 
return sorted(words) 


print_first_word(words) : 

"""Prints the first word after popping it off.""" 
word = words.pop(0) 

print(word) 


print_last_word(words): 

"""Prints the Last word after popping it off.""" 
word = words.pop(-1) 

print(word) 


sort_sentence(sentence): 

"""Takes in a full sentence and returns the sorted words.""" 
words = break_words(sentence) 

return sort_words(words) 


print_first_and_last(sentence): 

"""Prints the first and last words of the sentence.""" 
words = break_words (sentence) 

print_first_word(words) 

print_last_word(words) 


print_first_and_last_sorted(sentence): 

"""Sorts the words then prints the first and last one.""" 
words = sort_sentence(sentence) 

print_first_word(words) 

print_last_word(words) 


$ python3.6 

Python 3.6.0rc2 (v3.6.0rc2:800a67f7806d, Dec 16 2016, 14:12:21) 

[GCC 4.2.1 (Apple Inc. build 5666) (dot 3)] on darwin 

Type "help", "copyright", "credits" or "license" for more information. 
>>> 


Exercise 25 Python Session 





OJD uN 


import ex25 

sentence = "All good things come to those who wait." 
words = ex25.break_words(sentence) 

words 

sorted_words = ex25.sort_words(words) 
sorted_words 

ex25.print_first_word(words) 
ex25.print_last_word(words) 

words 

ex25.print_first_word(sorted_words) 
ex25.print_last_word(sorted_words) 
sorted_words 

sorted words = ex25.sort_sentence(sentence) 
sorted_words 

ex25.print_first_and_last (sentence) 
ex25.print_first_and_last_sorted(sentence) 


Exercise 25 Python Session 





Python 3.6.0 (default, Feb 2 2017, 12:48:29) 

[GCC 4.2.1 Compatible Apple LLVM 7.0.2 (clang-700.1.81)] on darwin 
Type "help", "copyright", "credits" or "license" for more information. 
>>> import ex25 


>>> sentence = "All good things come to those who wait." 
>>> words = ex25.break_words (sentence) 
>>> words 


['AlLL', ‘good', ‘things', 'come', 'to', 'those', 'who', 'wait.'] 
>>> sorted_words = ex25.sort_words(words) 
>>> sorted_words 


['ALL', 'come', 'good', 'things', 'those', 'to', 'wait.', 'who'] 
>>> ex25.print_first_word(words) 

AU 

>>> ex25.print_last_word(words) 

wait. 

>>> words 

['good', 'things', 'come', 'to', 'those', 'who'] 
>>> ex25.print_first_word(sorted_words) 

All 

>>> ex25.print_last_word(sorted_words) 

who 


>>> sorted_words 

['come', 'good', 'things', 'those', 'to', 'Wait.'] 
>>> sorted words = ex25.sort_sentence(sentence) 
>>> sorted_words 


['AlL', 'come', 'good', 'things', 'those', 'to', 'wait.', 'who'] 
>>> ex25.print_first_and_last(sentence) 

ALL 

wait. 

>>> ex25.print_first_and_last_sorted(sentence) 

All 


who 


3 != 4 and not ("testing" != "test" or "Python" == "Python") 


$ python3.6 
Python 2.5.1 (r251:54863, Feb 6 2009, 19:02:12) 
[GCC 4.0.1 (Apple Inc. build 5465)] on darwin 


Type "help", "copyright", "credits" or "license" for more information. 
>>> True and True 
True 


>>> ] == 1 and 2 == 
True 


O Yum UN 


ex29.py 





people = 20 
cats = 30 
dogs = 15 


if people < cats: 
print("Too many cats! The world is doomed!") 


if people > cats: 
print("Not many cats! The world is saved!") 


if people < dogs: 
print("The world is drooled on!") 


if people > dogs: 
print("The world is dry!") 
dogs += 5 


if people >= dogs: 
print("People are greater than or equal to dogs.") 


if people <= dogs: 
print("People are less than or equal to dogs.") 


if people == dogs: 
print("People are dogs.") 


Exercise 29 Session 





$ python3.6 ex29.py 
Too many cats! The world is doomed! 
The world is dry! 


People are greater than or equal to dogs. 


People are less than or equal to dogs. 
People are dogs. 


O Y0D0Uu uN 


ex30.py 


people = 30 
cars = 40 
trucks = 15 


if cars > people: 

print("We should take the cars.") 
elif cars < people: 

print("We should not take the cars.") 
else: 

print("We can't decide. ") 


if trucks > cars: 

print("That's too many trucks.") 
elif trucks < cars: 

print("Maybe we could take the trucks.") 
else: 

print("We still can't decide.") 


if people > trucks: 

print("Alright, let's just take the trucks.") 
else: 

print("Fine, let's stay home then.") 


Exercise 30 Session 


$ python3.6 ex30.py 

We should take the cars. 

Maybe we could take the trucks. 
Alright, let's just take the trucks. 


O YOU uN A 


ex31.py 


print("""You enter a dark room with two doors. 
Do you go through door #1 or door #2?""") 


door = input("> ") 


if door == "1": 
print("There's a giant bear here eating a cheese cake.") 
print("What do you do?") 
print("1. Take the cake.") 
print("2. Scream at the bear.") 


bear = input("> ") 


if bear == "1": 

print("The bear eats your face off. Good job!") 
elif bear == "2": 

print("The bear eats your legs off. Good job!") 
else: 

print(f"Well, doing {bear} is probably better.") 

print("Bear runs away.") 


elif door == *2”: 


print("You stare into the endless abyss at Cthulhu's retina.") 
print("1. Blueberries.") 

print("2. Yellow jacket clothespins.") 

print("3. Understanding revolvers yelling melodies.") 


insanity = input("> ") 


if insanity == "1" or insanity == "2": 
print("Your body survives powered by a mind of jello.") 
print("Good job!") 

else: 
print("The insanity rots your eyes into a pool of muck.") 
print("Good job!") 


else: 


print("You stumble around and fall on a knife and die. Good job!") 


Exercise 31 Session 





$ python3.6 ex31.py 

You enter a dark room with two doors. 
Do you go through door #1 or door #2? 
= j 


There's a giant bear here eating a cheese cake. 


What do you do? 

1. Take the cake. 

2. Scream at the bear. 

> 2 

The bear eats your legs off. Good job! 


hairs = ['brown', 'blond', 'red'] 
eyes = ['brown', 'blue', 'green'] 
weights = [1, 2, 3, 4] 


OONOUHBWNH 


ex32.py 


the_count = [1, 2, 3, 4, 5] 
fruits = ['apples', 'oranges', 'pears', 'apricots'] 
change = [1, 'pennies', 2, 'dimes', 3, 'quarters'] 


# this first kind of for-loop goes through a list 
for number in the_count: 
print(f"This is count {number}") 


# same as above 
for fruit in fruits: 
print(f"A fruit of type: {fruit}") 


# also we can go through mixed lists too 
# notice we have to use {} since we don't know what's in it 
for i in change: 

print(f"I got {i}") 


* we can also build lists, first start with an empty one 
elements = [] 


# then use the range function to do 0 to 5 counts 
for i in range(0, 6): 
print(f"Adding {i} to the list.") 
# append is a function that lists understand 
elements .append(i) 


# now we can print them out too 
for i in elements: 
print(f"Element was: {i}") 


O You WNE 


is@ 
numbers = [] 


while i < 6: 
print(f"At the top i is {i}") 
numbers. append(i) 


i=i+1 

print("Numbers now: ", numbers) 

print(f"At the bottom i is {i}") 
print("The numbers: ") 


for num in numbers: 
print(num) 


ex33.py 
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$ python3.6 ex33.py 

At the top i is 0 
Numbers now: [0] 

At the bottom i is 1 
At the top i is 1 
Numbers now:  [0, 1] 

At the bottom i is 2 
At the top i is 2 
Numbers now: [0, 1, 2] 
At the bottom i is 3 
At the top i is 3 
Numbers now: [0, 1, 2, 
At the bottom i is 4 
At the top i is 4 
Numbers now: [0, 1, 2, 
At the bottom i is 5 
At the top iis 5 
Numbers now: [0, 1, 2, 
At the bottom i is 6 
The numbers: 


UU UNO 


animals = [‘bear', ‘tiger’, ‘penguin’, ‘zebra’ ] 
bear = animals[0] 


animals = ['bear', 'python3.6', 'peacock', 'kangaroo', 'whale', 'platypus'] 


ex35.py 


from sys import exit 


def 


def 


gold_room(): 
print("This room is full of gold. How much do you take?") 


choice = input("> ") 

if "0" in choice or "1" in choice: 
how_much = int(choice) 

else: 
dead("Man, learn to type a number.") 


if how_much < 50: 
print("Nice, you're not greedy, you win!") 
exit (0) 

else: 
dead("You greedy bastard!") 


bear_room(): 

print("There is a bear here.") 

print("The bear has a bunch of honey.") 

print("The fat bear is in front of another door.") 
print("How are you going to move the bear?") 
bear_moved = False 


while True: 
choice = input("> ") 


if choice == "take honey": 

dead("The bear looks at you then slaps your face off.") 
elif choice == "taunt bear" and not bear_moved: 

print("The bear has moved from the door.") 

print("You can go through it now.") 

bear_moved = True 
elif choice == "taunt bear" and bear_moved: 

dead("The bear gets pissed off and chews your leg off.") 
elif choice == "open door" and bear_moved: 

gold_room() 
else: 

print("I got no idea what that means.") 


def cthulhu_room(): 
print("Here you see the great evil Cthulhu.") 
print("He, it, whatever stares at you and you go insane.") 
print("Do you flee for your life or eat your head?") 


choice = input("> ") 


if "flee" in choice: 


def 


def 


start() 
elif "head" in choice: 
dead("Well that was tasty!") 
else: 
cthulhu_room() 


dead(why): 
print(why, "Good job!") 
exit (0) 


start(): 

print("You are in a dark room.") 

print("There is a door to your right and left.") 
print("Which one do you take?") 


choice = input("> ") 


if choice == "left": 
bear_room() 

elif choice == "right": 
cthulhu_room() 

else: 


dead("You stumble around the room until you starve.") 


start() 


Exercise 35 Session 





$ python3.6 ex35.py 

You are in a dark room. 

There is a door to your right and left, 
Which one do you take? 

> left 

There is a bear here, 

The bear has a bunch of honey. 

The fat bear is in front of another door. 
How are you going to move the bear? 

> taunt bear 

The bear has moved from the door. 

You can go through it now. 

> open door 

This room is full of gold. How much do you take? 
> 1000 

You greedy bastard! Good job! 


$ python3.6 
>>> class Thing(object): 
def test(message): 
print(message) 


>>> a = Thing() 
>>> a.test("hello") 
Traceback (most recent call last): 
File "<stdin>", line 1, in <module> 
TypeError: test() takes exactly 1 argument (2 given) 
>>> 


O Yu 2 UN 


ex38.py 
ten_things = "Apples Oranges Crows Telephone Light Sugar" 
print("Wait there are not 10 things in that list. Let's fix that.") 


stuff = ten_things.split(' ') 
more_stuff = ["Day", "Night", "Song", "Frisbee", 
"Corn", "Banana", "Girl", "Boy"] 


while len(stuff) != 10: 
next_one = more_stuff.pop() 
print("Adding: ", next_one) 
stuff .append(next_one) 
print(f"There are {len(stuff)} items now.") 


print("There we go: ", stuff) 
print("Let's do some things with stuff.") 


print(stuff[1]) 

print(stuff[-1]) # whoa! fancy 
print(stuff.pop()) 

print(' '.join(stuff)) # what? cool! 
print('*' .join(stuff[3:5])) # super stellar! 


Wait there are not 10 things in that list. Let's fix that. 

Adding: Boy 

There are 7 items now. 

Adding: Girl 

There are 8 items now. 

Adding: Banana 

There are 9 items now. 

Adding: Corn 

There are 10 items now. 

There we go: ['Apples', 'Oranges', 'Crows', 'Telephone', 'Light', 
'"Sugar*,. BOY ra *Girl", *Banana', 'Corn'] 

Let's do some things with stuff. 

Oranges 

Corn 

Corn 

Apples Oranges Crows Telephone Light Sugar Boy Girl Banana 

Telephone#Light 


>>> things = ee... I Es. ‘d'j 
>>> print(things[1]) 

b 

>>> things[1] = 'z' 

>>> print(things[1]) 

Z 

>>> things 

['a', e ‘el, ‘d'] 


Exercise 39 Python Session 


>>> 
>>> 
Zed 
>>> 
39 

>>> 
74 

>>> 
>>> 


SF 


stuff = {'name': ‘Zed', 
print(stuff['name']) 


print(stuff['age']) 
print(stuff['height']) 


stuff['city'] = "SF" 
print(stuff['city']) 


'age': 


39, 'height': 


Exercise 39 Python Session 


6 * 12 + 2) 


Exercise 39 Python Session 





>>> del stuff['city'] 

>>> del stuff[1] 

>>> del stuff[2] 

>>> stuff 

{'name': 'Zed', 'age': 39, 'height': 74) 


O You uN A 


ex39.py 


# create a mapping of state to abbreviation 
states = { 

‘Oregon': '0R', 

'Fiorida':; "FL, 

'California': 'CA', 

'New York': 'NY', 

'Michigan': 'MI' 


} 
# create a basic set of states and some cities in them 
cities = { 
‘CA's 'San Francisco', 
'MI': 'Detroit', 
'FL': 'Jacksonville' 
} 


# add some more cities 
cities['NY'] = ‘New York' 
cities['OR'] = ‘Portland’ 


# print out some cities 

print('-' * 10) 

print("NY State has: ", cities['NY']) 
print("OR State has: ", cities['0R']) 


# print some states 

print('-' * 10) 

print("Michigan's abbreviation is: ", states['Michigan']) 
print("Florida's abbreviation is: ", states['Florida']) 


# do it by using the state then cities dict 
print('-' * 10) 

print("Michigan has: ", cities[states['Michigan']]) 
print("Florida has: ", cities[states['Florida']]) 


# print every state abbreviation 

print('-' * 10) 

for state, abbrev in list(states.items()): 
print(f"{state} is abbreviated {abbrev}") 


# print every city in state 

print('-' * 10) 

for abbrev, city in list(cities.items()): 
print(f"{abbrev} has the city {city}") 


# now do both at the same time 

print('-' * 10) 

for state, abbrev in list(states.items()): 
print(f"{state} state is abbreviated {abbrev}") 
print(f"and has city {cities[abbrev]}") 


print('-' * 10) 
# safely get a abbreviation by state that might not be there 
state = states.get('Texas') 


if not state: 
print("Sorry, no Texas.") 


# get a city with a default value 
city = cities.get('TX', ‘Does Not Exist’) 
print(f"The city for the state 'TX' is: {city}") 


Exercise 39 Session 





$ python3.6 ex39.py 

NY State has: New York 

OR State has: Portland 
Michigan's abbreviation is: MI 
Florida's abbreviation is: FL 


Michigan has: Detroit 

Florida has: Jacksonville 
Oregon is abbreviated OR 

Florida is abbreviated FL 
California is abbreviated CA 
New York is abbreviated NY 
Michigan is abbreviated MI 

CA has the city San Francisco 

MI has the city Detroit 

FL has the city Jacksonville 

NY has the city New York 

OR has the city Portland 

Oregon state is abbreviated OR 
and has city Portland 

Florida state is abbreviated FL 
and has city Jacksonville 
California state is abbreviated CA 
and has city San Francisco 

New York state is abbreviated NY 
and has city New York 

Michigan state is abbreviated MI 
and has city Detroit 


Sorry, no Texas. 


The city for the state 'TX' is: Does Not Exist 


1 
2 


mystuff = {'apple': "I AM APPLES!") 
print(mystuff['apple']) 


ex40a.py 


1 


# this goes in mystuff.py 
def apple(): 
print("I AM APPLES!") 


ex40a. py 


UBWNe 


def apple(): 
print("I AM APPLES!") 


# this is just a variable 
tangerine = "Living reflection of a dream" 


ex40a. py 


1 


mystuff['apple'] # get apple from dict 
mystuff.apple() # get apple from the module 
mystuff.tangerine # same thing, it's just a variable 


ex40a.py 


class MyStuff(object): 


def _ init__(self): 
self.tangerine = "And now a thousand years between" 


def apple(self): 
print("I AM CLASSY APPLES!") 


ex40a.py 


eR 


FPOOONODURWNH 


# dict style 
mystuff['apples'] 


# module style 
mystuff.apples() 
print(mystuff.tangerine) 


# class style 

thing = MyStuff() 
thing.apples() 
print(thing. tangerine) 


ex40a.py 


OANDUBWNEe 


ex40. py 
class Song(object): 


def _init_(self, lyrics): 
self.lyrics = lyrics 


def sing_me_a_song(self): 
for line in self.lyrics: 
print(line) 
happy_bday = Song(["Happy birthday to you", 
"I don't want to get sued", 
"So I'll stop right there"]) 


bulls_on_parade = Song(["They rally around tha family", 
"With pockets full of shells"]) 


happy_bday.sing_me_a_song() 


bulls_on_parade.sing_me_a_song() 


OANODUFWNE 


ex41.py 


import random 
from urllib. request import urlopen 
import sys 


WORD_URL = "http://learncodethehardway.org/words.txt" 
WORDS = [] 


PHRASES = { 
"Class %%%(%%%):"s 
"Make a class named %%% that is-a %%%.", 
“Class %%%(object):\n\tdef _ init__(self, ***)" : 
"Class %%% has-a _init_ that takes self and *** params.", 
"class %%%(object):\n\tdef ***(self, @@@)": 
"class %%% has-a function *** that takes self and @@@ params.", 
see = ee ()": 
"Set *** to an instance of class %%%.", 
MA | AE (@EGQ)": 
"From *** get the *** function, call it with params self, @@@.", 
UBER Hee = PHO Ee 
"From *** get the *** attribute and set it to '***'," 
} 


# do they want to drill phrases first 

if len(sys.argv) == 2 and sys.argv[1] == "english": 
PHRASE_FIRST = True 

else: 
PHRASE_FIRST = False 


# load up the words from the website 
for word in urlopen(WORD_URL).readlines(): 
WORDS .append(str(word.strip(), encoding="utf-8")) 


def convert(snippet, phrase): 
class_ names = [w.capitalize() for w in 


random.sample(WORDS, snippet.count("%%%"))] 


other_names = random.sample(WORDS, snippet.count("***")) 
results = [] 
param_names = [] 


for 


for 


i in range(®, snippet.count("@@e")): 

param_count = random. randint(1,3) 

param_names.append(', '.join( 
random.sample(WORDS, param_count))) 


sentence in snippet, phrase: 
result = sentence[:] 


# fake class names 
for word in class_names: 
result = result.replace("%%%", word, 1) 


# fake other names 
for word in other_names: 
result = result.replace("***", word, 1) 


# fake parameter lists 
for word in param_names: 
result = result.replace("@@@", word, 1) 


results.append(result) 


return results 


# keep going until they hit CTRL-D 
try: 
while True: 
Snippets = List(PHRASES.keys()) 
random. shuffle(snippets) 


for snippet in snippets: 
phrase = PHRASES[snippet] 
question, answer = convert(snippet, phrase) 
if PHRASE_FIRST: 
question, answer = answer, question 


print (question) 


input("> ") 
print(f"ANSWER: {answer}\n\n") 
except EOFError: 
print("\nBye") 


O Yum UN 


ex42.py 


## Animal is-a object (yes, sort of confusing) look at the extra credit 
class Animal(object): 
pass 


HH 7? 
class Dog(Animal): 


def _init_(self, name): 
HH 2? 
self.name = name 


HH 2? 
class Cat(Animal): 


def _ init__(self, name): 
HH 7? 
self.name = name 


## 2? 
class Person(object): 


def _init_(self, name): 
## ?? 
self.name = name 


## Person has-a pet of some kind 
self.pet = None 


HH 7? 
class Employee(Person): 


def _init_(self, name, salary): 
## 7? hmm what is this strange magic? 
super(Employee, self). _init_ (name) 
## 27 
self.salary = salary 


HH 77 
class Fish(object): 
pass 


HH 2? 
class Salmon(Fish): 
pass 


## 77 
class Halibut(Fish): 
pass 


## rover is-a Dog 
rover = Dog("Rover") 


HH 7? 
satan = Cat("Satan") 


## 7? 
mary = Person("Mary") 


## 7? 
mary.pet = satan 


## 2? 
frank = Employee("Frank", 120000) 


HE 2? 
frank.pet = rover 


HH 7? 
flipper = Fish() 


## ?? 
crouse = Salmon() 


HH ?? 
harry = Halibut() 


ex43_classes.py 





OANDUFPWNE 


class Scene(object): 


def enter(self): 
pass 


class Engine(object): 


def _init_(self, scene_map): 


pass 


def play(self): 
pass 


class Death(Scene): 


def enter(self): 
pass 


class CentralCorridor(Scene): 


def enter(self): 
pass 


class LaserWeaponArmory(Scene): 


def enter(self): 
pass 


class TheBridge(Scene): 


def enter(self): 
pass 


class EscapePod(Scene): 
def enter(self): 
pass 
class Map(object): 


def _init_(self, start_scene): 
pass 


def next_scene(self, scene_name): 
pass 


def opening_scene(self): 
pass 


a_map = Map('central_corridor') 
a_game = Engine(a_map) 
a_game.play() 


ex43.py 


from sys import exit 
from random import randint 
from textwrap import dedent 


OuUBWNeH 


class Scene(object): 


def enter(self): 
print("This scene is not yet configured.") 
print("Subclass it and implement enter().") 
exit(1) 


ex43. py 


oO Yum uN 


ex43.py 


class Engine(object): 


def 


def 


__init_ (self, scene_map): 


self.scene_map = scene_map 


play(self): 
current_scene = self.scene_map.opening_scene() 
last_scene = self.scene_map.next_scene(' finished’) 


while current_scene != last_scene: 
next_scene_name = current_scene.enter() 
current_scene = self.scene_map.next_scene(next_scene_name) 


# be sure to print out the last scene 
current_scene.enter() 


00 YOU uN - 


ex43.py 
class Death(Scene): 


quips = [ 
"You died. You kinda suck at this.", 
"Your Mom would be proud...if she were smarter.", 
"Such a luser.", 
"I have a small puppy that's better at this.", 
"You're worse than your Dad's jokes." 


def enter(self): 
print(Death.quips[randint(0, Len(self.quips)-1)]) 
exit(1) 


ex43.py 
class CentralCorridor(Scene): 


def enter(self): 
print(dedent(""" 


The Gothons of Planet Percal 425 have invaded your ship and 
destroyed your entire crew. You are the last surviving 
member and your last mission is to get the neutron destruct 
bomb from the Weapons Armory, put it in the bridge, and 
blow the ship up after getting into an escape pod. 


You're running down the central corridor to the Weapons 
Armory when a Gothon jumps out, red scaly skin, dark grimy 
teeth, and evil clown costume flowing around his hate 
filled body. He's blocking the door to the Armory and 
about to pull a weapon to blast you. 

wewn) 


action = input("> ") 


if action == "shoot!": 


print(dedent(""" 
Quick on the draw you yank out your blaster and fire 
it at the Gothon. His clown costume is flowing and 
moving around his body, which throws off your aim. 
Your laser hits his costume but misses him entirely. 
This completely ruins his brand new costume his mother 
bought him, which makes him fly into an insane rage 
and blast you repeatedly in the face until you are 
dead. Then he eats you. 
AO 

return 'death' 


elif action == "dodge!": 
print(dedent(""" 


Like a world class boxer you dodge, weave, slip and 
slide right as the Gothon's blaster cranks a laser 
past your head. In the middle of your artful dodge 
your foot slips and you bang your head on the metal 
wall and pass out. You wake up shortly after only to 
die as the Gothon stomps on your head and eats you. 
mere 
‘death' 


elif action == "tell a joke": 
print (dedent(""" 


Lucky for you they made you learn Gothon insults in 
the academy. You tell the one Gothon joke you know: 
Lbhe zbgure vf fb sng, jura fur fvgf nebhaq gur ubhfr, 
fur fvgf nebhaq gur ubhfr. The Gothon stops, tries 
not to laugh, then busts out Laughing and can't move. 
While he's laughing you run up and shoot him square in 
the head putting him down, then jump through the 
Weapon Armory door. 

~ 


return 'laser_weapon_armory' 


print("DOES NOT COMPUTE! ") 
return 'central_corridor' 


ex43.py 
class LaserWeaponArmory (Scene): 


def enter(self): 
print(dedent(""" 

You do a dive roll into the Weapon Armory, crouch and scan 
the room for more Gothons that might be hiding. It's dead 
quiet, too quiet. You stand up and run to the far side of 
the room and find the neutron bomb in its container. 
There's a keypad lock on the box and you need the code to 
get the bomb out. If you get the code wrong 10 times then 
the lock closes forever and you can't get the bomb. The 
code is 3 digits. 
ad 


code = f"{randint(1,9) }{randint(1,9)}{randint(1,9)}" 
guess = input("[keypad]> ") 
guesses = 0 


while guess != code and guesses < 10: 
print("BZZZZEDDD!") 
guesses += 1 
guess = input("[keypad]> ") 


if guess == code: 
print(dedent(""" 
The container clicks open and the seal breaks, letting 
gas out. You grab the neutron bomb and run as fast as 
you can to the bridge where you must place it in the 
right spot. 
ey 
return 'the_bridge' 
else: 
print(dedent(""" 
The lock buzzes one last time and then you hear a 
sickening melting sound as the mechanism is fused 
together. You decide to sit there, and finally the 
Gothons blow up the ship from their ship and you die. 
my3 


return 'death' 


class TheBridge(Scene): 


def enter(self): 
print(dedent(""" 

You burst onto the Bridge with the netron destruct bomb 
under your arm and surprise 5 Gothons who are trying to 
take control of the ship. Each of them has an even uglier 
clown costume than the last. They haven't pulled their 
weapons out yet, as they see the active bomb under your 
arm and don't want to set it off. 
aney y 


action = input("> ") 


if action == “throw the bomb": 
print(dedent(""" 


In a panic you throw the bomb at the group of Gothons 
and make a leap for the door. Right as you drop it a 
Gothon shoots you right in the back killing you. As 
you die you see another Gothon frantically try to 
disarm the bomb. You die knowing they will probably 
blow up when it goes off. 
sees} 

'death' 


elif action == "slowly place the bomb": 
print(dedent(""" 


You point your blaster at the bomb under your arm and 
the Gothons put their hands up and start to sweat. 
You inch backward to the door, open it, and then 
carefully place the bomb on the floor, pointing your 
blaster at it. You then jump back through the door, 
punch the close button and blast the lock so the 
Gothons can't get out. Now that the bomb is placed 
you run to the escape pod to get off this tin can. 
a) 


return ‘escape _pod' 


print(“DOES NOT COMPUTE! ") 
return "the_bridge" 


class EscapePod(Scene): 


if action == “throw the bomb": 
print (dedent(""" 


In a panic you throw the bomb at the group of Gothons 
and make a leap for the door. Right as you drop it a 
Gothon shoots you right in the back killing you. As 
you die you see another Gothon frantically try to 
disarm the bomb. You die knowing they will probably 
blow up when it goes off. 
nee 

‘death’ 


elif action == “slowly place the bomb": 
print(dedent(""" 


You point your blaster at the bomb under your arm and 
the Gothons put their hands up and start to sweat. 
You inch backward to the door, open it, and then 
carefully place the bomb on the floor, pointing your 
blaster at it. You then jump back through the door, 
punch the close button and blast the lock so the 
Gothons can't get out. Now that the bomb is placed 
you run to the escape pod to get off this tin can. 
mae hy) 


return 'escape_pod' 
print("DOES NOT COMPUTE!") 
return "the bridge" 

class EscapePod(Scene): 


def enter(self): 
print(dedent(""" 


You rush through the ship desperately trying to make it to 
the escape pod before the whole ship explodes. It seems 
like hardly any Gothons are on the ship, so your run is 
clear of interference. You get to the chamber with the 
escape pods, and now need to pick one to take. Some of 
them could be damaged but you don't have time to look. 
There's 5 pods, which one do you take? 

TANE) 


good_pod = randint(1,5) 
guess = input("[pod #]> ") 


if int(guess) != good_pod: 
print(dedent(""" 
You jump into pod {guess} and hit the eject button. 
The pod escapes out into the void of space, then 
implodes as the hull ruptures, crushing your body into 
jam jelly. 
neey 
return 'death' 
else: 
print(dedent(""" 
You jump into pod (guess) and hit the eject button. 
The pod easily slides out into space heading to the 
planet below. As it flies to the planet, you look 
back and see your ship implode then explode like a 
bright star, taking out the Gothon ship at the same 
time. You won! 


a 
return 'finished' 
class Finished(Scene): 
def enter(self): 


print("You won! Good job.") 
return ‘finished’ 


class Map(object): 


scenes = { 


} 
def 


def 


def 


'central_corridor': CentralCorridor(), 
'laser_weapon_armory': LaserWeaponArmory(), 


'the_bridge': TheBridge(), 
'escape_pod': EscapePod(), 
'death': Death(), 
'finished': Finished(), 


_ init_ (self, start_scene): 
self.start_scene = start_scene 
next_scene(self, scene_name): 
val = Map.scenes.get(scene_name) 


return val 


opening_scene(self): 


return self.next_scene(self.start_scene) 


ex43.py 


ex43.py 





1 a_map = Map('central_corridor') 
2 a_game = Engine(a_map) 
3 a_game.play() 


Exercise 43 Session 





$ python3.6 ex43.py 


The Gothons of Planet Percal #25 have invaded your ship and 
destroyed your entire crew. You are the last surviving 
member and your last mission is to get the neutron destruct 
bomb from the Weapons Armory, put it in the bridge, and 
blow the ship up after getting into an escape pod. 


You're running down the central corridor to the Weapons 
Armory when a Gothon jumps out, red scaly skin, dark grimy 
teeth, and evil clown costume flowing around his hate 
filled body. He's blocking the door to the Armory and 
about to pull a weapon to blast you. 


> dodge! 


Like a world class boxer you dodge, weave, slip and 
slide right as the Gothon's blaster cranks a laser 
past your head. In the middle of your artful dodge 
your foot slips and you bang your head on the metal 
wall and pass out. You wake up shortly after only to 
die as the Gothon stomps on your head and eats you. 


You're worse than your Dad's jokes. 


ex44a.py 





0 YOU uN - 


class Parent(object): 


def implicit(self): 
print("PARENT implicit()") 


class Child(Parent): 
pass 


dad = Parent() 
son = Child() 


dad.implicit() 
son.implicit() 


O Yum UN 


class Parent(object): 


def override(self): 
print("PARENT override()") 


class Child(Parent): 


def override(self): 
print("CHILD override()") 


dad = Parent() 
son = Child() 


dad. override() 
son.override() 


ex44b. py 


ex44c.py 





O You 2 UN 


class Parent(object): 


def altered(self): 
print("PARENT altered()") 


class Child(Parent): 


def altered(self): 
print("CHILD, BEFORE PARENT altered()") 
super(Child, self).altered() 
print("CHILD, AFTER PARENT altered()") 


dad = Parent() 
son = Child() 


dad.altered() 
son.altered() 


Exercise 44c Session 





$ python3.6 ex44c.py 

PARENT altered() 

CHILD, BEFORE PARENT altered() 
PARENT altered() 

CHILD, AFTER PARENT altered() 


ex44d.py 





class Parent(object): 


def override(self): 
print("PARENT override()") 


def implicit(self): 
print("PARENT implicit()") 


def altered(self): 
print("PARENT altered()") 


class Child(Parent): 


dad 
son 


dad. 
son. 


dad. 
son. 


dad. 
son. 


def override(self): 
print("CHILD override()") 


def altered(self): 
print("CHILD, BEFORE PARENT altered()") 
super(Child, self).altered() 
print("CHILD, AFTER PARENT altered()") 


= Parent() 
= Child() 
implicit() 
implicit() 


override() 
override() 


altered() 
altered() 


Exercise 44d Session 





$ python3.6 ex44d.py 

PARENT implicit() 

PARENT implicit() 

PARENT override() 

CHILD override() 

PARENT altered() 

CHILD, BEFORE PARENT altered() 
PARENT altered() 

CHILD, AFTER PARENT altered() 


class SuperFun(Child, BadStufT): 
pass 


class Child(Parent): 


def _ init_ (self, stuff): 
self. stuff = stuff 
super(Child, self). _ init_ () 


OANOAUBWNEe 


ex44e. py 


class Other(object): 


def override(self): 
print("OTHER override()") 


def implicit(self): 
print("OTHER implicit()") 


def altered(self): 
print("OTHER altered()") 


class Child(object): 


son 


son. 
.override() 


son 


son. 


def _ init_ (self): 
self.other = Other() 


def implicit(self): 
self .other.implicit() 


def override(self): 
print("CHILD override()") 


def altered(self): 
print("CHILD, BEFORE OTHER altered()") 
self.other.altered() 
print("CHILD, AFTER OTHER altered()") 
= Child() 
implicit() 


altered() 


$ sudo pip3.6 install virtualenv 
Password: 
Collecting virtualenv 
Downloading virtualenv—15.1.0—py2.py3—none—any.whl (1.8MB) 
100% || 1111100000000 1 1110111101 111111 1.8MB 1. 1MB/s 
Installing collected packages: virtualenv 
Successfully installed virtualenv-15,1.0 


$ 


$ whereis virtualenv 
/Library/Frameworks/Python. f ramework/Versions/3.6/bin/virtualenv 


$ mkdir ~/.venvs 

$ virtualenv —system-site-packages -/.venvs/1lpthw 
$ . ~/.venvs/Lpthw/bin/activate 

(lpthw) $ 


(lpthw) $ which python 
/Users/zedshaw/.venvs/lpthw/bin/python 


(lpthw) $ python 
Python 3.6.0rc2 (v3.6.0rc2:800a67f7806d, Dec 16 2016, 14:12:21) 


[GCC 4.2.1 (Apple Inc. build 5666) (dot 3)] on darwin 

Type "help", "copyright", "credits" or "license" for more information. 
>>> quit() 

(lpthw) $ 


$ which python3.6 
/Users/zedshaw/ .venvs/lpthw/bin/python3.6 
(lpthw) $ 


$ pip install nose 
Collecting nose 


Downloading nose—1.3.7—py3—none—any.whl (154kB) 
100% Jititittirittiticcteeeterereerere? LOSKB 3, 2MB/s 
Installing collected packages: nose 
Successfully installed nose—1.3.7 


(lpthw) $ 


> cd ~ 
> python 
Python 3.6.0 (v3.6.0:41df79263a11, Dec 23 2016, 08:06:12) 
[MSC v.1900 64 bit (AMD64)] on win32 
Type "help", "copyright", "credits" or "license" for more information. 
>>> quit() 


> pip install virtualenv 
Collecting virtualenv 

Using cached virtualenv—15.1.0—py2.py3—none—any.whl 
Installing collected packages: virtualenv 
Successfully installed virtualenv—15.1.0 


> mkdir .venvs 
> virtualenv —system-site-packages .venvs/lpthw 
Using base prefix 
'c:\\users\\zedsh\\appdata\\ local\\programs\\python\\python36' 
New python executable in 
C:\Users\zedshaw\.venvs\lpthw\Scripts\python.exe 
Installing setuptools, pip, wheel...done. 


> .\.venvs\Lpthw\Scripts\activate 


(Lpthw) > pip install nose 
Collecting nose 


Downloading nose—1.3.7—py3—none—any.whl (154kB) 
1OO% [siti ttttededceteteteeeeeeeeee? 163kB 1.2MB/s 
Installing collected packages: nose 
Successfully installed nose—1.3.7 


(lpthw) > 


$ new-item —type file NAME/_ init_ .py 
$ new-item —type file tests/_ init_ .py 


setup.py 





try: 

from setuptools import setup 
except ImportError: 

from distutils.core import setup 


config = { 
‘description’: 'My Project', 
'author': 'My Name', 
uri: "URL to get itat:”, 
'download_url': 'Where to download it.', 
'author_email': 'My email.', 
'version': '0.1', 
'install_requires': ['nose'], 
'packages': ['NAME'], 
"SERIES [],; 
'name': 'projectname' 

} 


setup(**config) 


Re 


PO000D0Uu uN 


from nose.tools import * 
import NAME 


def setup(): 
print("SETUP!") 


def teardown(): 
print("TEAR DOWN!") 


def test_basic(): 
print("I RAN!") 


NAME_tests.py 


$ cd tests/ # WRONG! WRONG! WRONG! 
$ nosetests 


Ran O tests in 0.0005 


OK 


SG) x # get out of tests/ 

$ ls # CORRECT! you are now in the right spot 

NAME bin docs setup.py tests 
$ nosetests 


Ran 1 test in 0.004s 


OK 


class Room(object): 


def _init_(self, name, description): 
self.name = name 
self.description = description 
self.paths = {} 


def go(self, direction): 
return self.paths.get(direction, None) 


def add_paths(self, paths): 
self.paths.update(paths) 


game. py 


ex47_tests.py 





O Jou Un 


from nose.tools import * 
from ex47.game import Room 


def 


def 


def 


test_room(): 

gold = Room("GoldRoom", 
"""This room has gold in it you can grab. There's a 
door to the north.""") 

assert_equal(gold.name, “GoldRoom") 

assert_equal(gold.paths, {}) 


test_room_paths(): 

center = Room("Center", "Test room in the center.") 
north = Room("North", "Test room in the north.") 
south = Room("South", "Test room in the south.") 


center.add_paths({'north': north, ‘south': south}) 
assert_equal(center.go('north'), north) 
assert_equal(center.go('south'), south) 


test_map(): 

start = Room("Start", "You can go west and down a hole.") 

west = Room("Trees", "There are trees here, you can go east.") 
down = Room("Dungeon", "It's dark down here, you can go up.") 


start.add_paths({'west': west, ‘down’: down}) 
west.add_paths({'east': start}) 
down.add_paths({'up': start}) 


assert_equal(start.go('west'), west) 
assert_equal(start.go('west').go('east'), start) 
assert_equal(start.go('down').go('up'), start) 


Exercise 47 Session 





$ nosetests 


Ran 3 tests in 0.008s 


OK 


$env:PYTHONPATH = "Senv:PYTHONPATH; .” 


first_word = ('verb', 'go') 

second word = ('direction', 'north') 

third_ word = ('direction', 'west') 

sentence = [first_word, second_word, third word] 


Exercise 48 Python Session 


Python 3.6.0 (default, Feb 2 2017, 12:48:29) 
[GCC 4.2.1 Compatible Apple LLVM 7.0.2 (clang-700.1.81)] on darwin 
Type "help", "copyright", "credits" or "license" for more information. 
>>> int("hell") 
Traceback (most recent call last): 

File "<stdin>", line 1, in <module> 
ValueError: invalid literal for int() with base 10: 'hell' 


lexicon_tests.py 
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from nose.tools import * 
from ex48 import lexicon 


def 


def 


def 


test_directions(): 
assert_equal(lexicon.scan("north"), [('direction', 'north')]) 
result = lexicon.scan("north south east") 
assert_equal(result, [('direction', 'north'), 

('direction', 'south'), 

('direction', 'east')]) 


test_verbs(): 
assert_equal(lexicon.scan("go"), [('verb', 'go')]) 
result = lexicon.scan("go kill eat") 
assert_equal(result, [('verb', 'go'), 

('verb', 'kill'), 

('verb', 'eat')]) 


test_stops(): 
assert_equal(lexicon.scan("the"), [('stop', 'the')]) 
result = lexicon.scan("the in of") 
assert_equal(result, [('stop', 'the'), 

('stop', 'in'), 

('stop', 'of')]) 


def 


def 


def 


test_nouns(): 
assert_equal(lexicon.scan("bear"), [('noun', 'bear')]) 
result = lexicon.scan("bear princess") 
assert_equal( result, [('noun', 'bear'), 
('noun', 'princess')]) 


test_numbers(): 
assert_equal(lexicon.scan("1234"), [('number', 1234)]) 
result = lexicon.scan("3 91234") 
assert_equal(result, [('number', 3), 
('number', 91234)]) 


test_errors(): 
assert_equal(lexicon.scan("ASDFADFASDF"), 
[('error', 'ASDFADFASDF ' )]) 
result = lexicon.scan("bear IAS princess") 
assert_equal(result, [('noun', 'bear'), 
('error', 'IAS'), 
('noun', 'princess')]) 


Exercise 49 Python Session 


Python 3.6.0 (default, Feb 2 2017, 12:48:29) 

[GCC 4.2.1 Compatible Apple LLVM 7.0.2 (clang-700.1.81)] on darwin 
Type "help", "copyright", "credits" or "license" for more information. 
>>> from ex48 import lexicon 

>>> lexicon.scan("go north") 

[('verb', 'go'), ('direction', 'north')] 

>>> lexicon.scan("kill the princess") 

[('verb', 'kill'), ('stop', 'the'), ('noun', 'princess')] 

>>> lexicon.scan("eat the bear") 

[('verb', 'eat'), ('stop', 'the'), ('noun', 'bear')] 


1 


class ParserError(Exception): 
pass 


parser.py 


parser.py 


class Sentence(object): 


def _init_(self, subject, verb, obj): 
# remember we take (‘noun','princess') tuples and convert them 
self.subject = subject[1] 
self.verb = verb[1] 
self.object = obj[1] 


DOd€ 0 £ UN 


def peek(word_list): 
if word_list: 
word = word_list[0] 
return word[0] 
else: 
return None 


parser.py 


m 


SBOANDUBWNEHE 


def match(word_list, expecting): 
if word_list: 
word = word_list.pop(0) 


if word[@] == expecting: 
return word 
else: 
return None 
else: 
return None 


parser.py 


parser. py 





def skip(word_list, word_type): 
while peek(word_list) == word_type: 
match(word_list, word_type) 


Y dd UN E UN 





def parse verb(word_list): 
skip(word_list, 'stop') 


if peek(word_list) == 'verb': 
return match(word_list, 'verb') 
else: 
raise ParserError("Expected a verb next.") 


parser.py 


= 


OOONODUBRWNEe 


def parse_object(word_list): 
skip(word_list, 'stop') 
next_word = peek(word_list) 


if next_word == 'noun': 
return match(word_list, 'noun') 
elif next_word == 'direction': 
return match(word_list, 'direction') 
else: 
raise ParserError("Expected a noun or direction next.") 


parser.py 


= 


BOON DUBWNEH 





def parse_subject(word_ list): 
skip(word_list, ‘stop') 
next_word = peek(word_list) 


if next_word == 'noun': 
return match(word_list, 'noun') 
elif next_word == 'verb': 
return ('noun', 'player') 
else: 
raise ParserError("Expected a verb next.") 


parser.py 





def parse_sentence(word_ list): 
subj = parse_subject(word_list) 
verb = parse_verb(word_list) 
obj = parse_object(word_list) 


return Sentence(subj, verb, obj) 


parser.py 


Exercise 49a Python Session 





Python 3.6.0 (default, Feb 2 2017, 12:48:29) 

[GCC 4.2.1 Compatible Apple LLVM 7.0.2 (clang-700.1.81)] on darwin 

Type "help", "copyright", "credits" or "license" for more information. 

>>> from ex48.parser import * 

>>> X = parse_sentence([('verb', 'run'), ('direction', 'north')]) 

>>> x. subject 

'player' 

>>> x.verb 

run! 

>>> x.object 

'north' 

>>> x = parse sentence([('noun', 'bear'), ('verb', 'eat'), ('stop', 'the'), 
sa ('noun', ‘honey')]) 

>>> x.subject 
‘bear' 

>>> x.verb 
'eat' 

>>> x.object 
'honey' 


$ sudo pip install flask 
[sudo] password for zedshaw: 
Downloading/unpacking flask 

Running setup.py egg_info for package flask 


Installing collected packages: flask 
Running setup.py install for flask 


Successfully installed flask 
Cleaning up... 


$ cd projects 

$ mkdir gothonweb 

$ cd gothonweb 

$ mkdir bin gothonweb tests docs templates 
$ touch gothonweb/__init_ .py 

$ touch tests/_ init_ .py 


ex50.py 
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from flask import Flask 
app = Flask(__name__) 


@app.route('/') 
def hello_world(): 
return ‘Hello, World!' 


if _name__ == "__main_": 
app. run() 


(lpthw) $ python3.6 app.py 
* Running on http://127.0.0.1:5000/ (Press CTRL+C to quit) 


(lpthw) $ python3.6 app. py 
* Running on http://127.0.0.1:5000/ (Press CTRL+C to quit) 


127.0.0.1 — — [22/Feb/2017 14:28:50] "GET / HTTP/1.1" 200 — 
127.0.0.1 — — [22/Feb/2017 14:28:50] "GET /favicon.ico HTTP/1.1" 404 — 
127.0.0.1 — — [22/Feb/2017 14:28:50] "GET /favicon.ico HTTP/1.1" 404 — 


(lpthw) $ python3.6 app. py 
* Running on http://127.0.0.1:5000/ (Press CTRL+C to quit) 
[2017-02-22 14:35:54,256] ERROR in app: Exception on / [GET] 
Traceback (most recent call last): 
File "[VENV]/site-packages/flask/app.py", 
line 1982, in wsgi_app 
response = self.full_dispatch_request() 
File "[VENV]/site-packages/flask/app.py", 
line 1614, in full_dispatch_request 
rv = self.handle user _exception(e) 
File "[VENV]/site-packages/flask/app.py", 
line 1517, in handle_user_exception 
reraise(exc_type, exc_value, tb) 
File "[VENV]/site-packages/flask/_compat.py", 
line 33, in reraise 
raise value 
File "[VENV]/site-packages/flask/app.py", 
line 1612, in full _dispatch_request 
rv = self. dispatch_request() 
File "[VENV]/site-packages/flask/app.py", 
line 1598, in dispatch_request 
return self.view functions[rule.endpoint](**req.view args) 
File "app.py", line 8, in index 
return render_template("index.html", greeting=greeting) 
NameError: name 'greeting' is not defined 
127.0.0.1 — — [22/Feb/2017 14:35:54] "GET / HTTP/1.1" 500 — 


(lpthw) $ export FLASK_DEBUG=1 

(lpthw) $ python3.6 app. py 

* Running on http://127.0.0.1:5000/ (Press CTRL+C to quit) 
* Restarting with stat 

* Debugger is active! 

* Debugger pin code: 222-752-342 


index.html 





<html> 
<head> 
<title>Gothons Of Planet Percal #25</title> 
</head> 
<body> 


{% if greeting %} 

I just wanted to say 

<em style="color: green; font-size: 2em;">{{ greeting }}</em>. 
{% else %} 

<em>Hello</em>, world! 
{% endif %} 


</body> 
</html> 


O DU uN A 


Rep 
N PO 


from flask import Flask 
from flask import render_template 


app = Flask(__name__) 


@app. route("/") 
def index(): 
greeting = "Hello World" 
return render_template("index.html", greeting=greeting) 


if __name__ == "__main__": 
app.run() 


app. py 


O YOU un 


form_test.py 


from flask import Flask 
from flask import render_template 
from flask import request 


app = Flask(__name_) 


Gapp.route("/hello") 
def index(): 
name = request.args.get('name', 'Nobody') 


if name: 

greeting = f"Hello, {name}" 
else: 

greeting = "Hello World" 


return render_template("index.html", greeting=greeting) 


if _name_ == "_main_": 
app.run() 


greet = request.args.get('greet', 'Hello') 
greeting = f"{greet}, {name}" 


hello_ form. html 


<html> 
<head> 
<title>Sample Web Form</title> 
</head> 
<body> 


<h1>Fi1l Out This Form</h1> 

<form action="/hello" method="POST"> 
A Greeting: <input type="text" name="greet"> 
<br/> 
Your Name: <input type="text" name="name"> 
<br/> 
<input type="submit"> 

</form> 


</body> 
</html> 


0 Yun UN 


app. py 


from flask import Flask 
from flask import render_template 
from flask import request 


app = Flask(__name_) 


@app.route("/hello", methods=['POST', 'GET']) 
def index(): 
greeting = "Hello World" 


if request.method == "POST": 

name = request.form[ ‘name’ ] 

greet = request. form['greet'] 

greeting = f"{greet}, {name}" 

return render_template("index.html", greeting=greeting) 
else: 

return render_template("hello_form.html") 


if _name_ == "_main_": 
app.run() 


index_laid_out.html 





{% 
{% 


{% 


{% 
{% 


{% 


extends "Layout. html" %} 
block content %} 


if greeting %} 

I just wanted to say 

<em style="color: green; font-size: 2em;">{{ greeting }}</em>. 
else %} 

<em>Hello</em>, world! 
endif %} 


endblock %} 


{% extends "Layout.html" %} 


{% block content %} 
<h1>Fill Out This Form</h1> 


<form action="/hello" method="POST"> 
A Greeting: <input type="text" name="greet"> 
<br/> 
Your Name: <input type="text" name="name"> 
<br/> 
<input type="submit"> 

</form> 


{% endblock %} 


hello_form_laid_out.html 





Layout. .html 


<html> 
<head> 
<title>Gothons From Planet Percal #25</title> 
</head> 
<body> 


{% block content %} 
{% endblock %} 


</body> 
</html> 


app_tests.py 
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from nose.tools import * 
from app import app 


app.config['TESTING'] = True 
web = app.test_client() 


def test_index(): 
rv = web.get('/', follow_redirects=T rue) 
assert_equal(rv.status_code, 404) 


rv = web.get('/hello', follow_redirects=True) 
assert_equal(rv.status_code, 200) 
assert_in(b"Fill Out This Form", rv.data) 


data = (['name': 'Zed', 'greet': 'Hola') 

rv = web.post('/hello', follow_redirects=True, data=data) 
assert_in(b"Zed", rv.data) 

assert_in(b"Hola", rv.data) 


data = {'name': 'Zed', 'greet': 'Hola') 
rv = web.post('/hello', follow_redirects=True, data=data) 


planisphere. py 
class Room(object): 


def _init_(self, name, description): 
self.name = name 
self.description = description 
self.paths = {} 


def go(self, direction): 
return self.paths.get(direction, None) 


def add_paths(self, paths): 
self.paths.update(paths) 


central_corridor = Room("Central Corridor", 

The Gothons of Planet Percal #25 have invaded your ship and destroyed 
your entire crew. You are the last surviving member and your last 
mission is to get the neutron destruct bomb from the Weapons Armory, put 
it in the bridge, and blow the ship up after getting into an escape pod. 


You're running down the central corridor to the Weapons Armory when a 
Gothon jumps out, red scaly skin, dark grimy teeth, and evil clown 
costume flowing around his hate filled body. He's blocking the door to 
the Armory and about to pull a weapon to blast you. 

mee | 


laser_weapon_armory = Room("Laser Weapon Armory", 

Lucky for you they made you learn Gothon insults in the academy. You 
tell the one Gothon joke you know: Lbhe zbgure vf fb sng, jura fur fvgf 
nebhag gur ubhfr, fur fvgf nebhaq gur ubhfr, The Gothon stops, tries 
not to laugh, then busts out laughing and can't move. While he's 
laughing you run up and shoot him square in the head putting him down, 
then jump through the Weapon Armory door, 


You do a dive roll into the Weapon Armory, crouch and scan the room for 
more Gothons that might be hiding. It's dead quiet, too quiet. You 
stand up and run to the far side of the room and find the neutron bomb 
in its container. There's a keypad lock on the box and you need the 
code to get the bomb out. If you get the code wrong 10 times then the 
lock closes forever and you can't get the bomb. The code is 3 digits. 
"Hn A) 


the_bridge = Room( "The Bridge", 

The container clicks open and the seal breaks, letting gas out. You 
grab the neutron bomb and run as fast as you can to the bridge where you 
must place it in the right spot. 


You burst onto the Bridge with the netron destruct bomb under your arm 
and surprise 5 Gothons who are trying to take control of the ship. Each 
of them has an even uglier clown costume than the last. They haven't 


pulled their weapons out yet, as they see the active bomb under your arm 
and don't want to set it off. 
"n ") 


escape_pod = Room("Escape Pod", 

You point your blaster at the bomb under your arm and the Gothons put 
their hands up and start to sweat. You inch backward to the door, open 
it, and then carefully place the bomb on the floor, pointing your 
blaster at it. You then jump back through the door, punch the close 
button and blast the lock so the Gothons can't get out. Now that the 
bomb is placed you run to the escape pod to get off this tin can. 


You rush through the ship desperately trying to make it to the escape 
pod before the whole ship explodes. It seems like hardly any Gothons 
are on the ship, so your run is clear of interference. You get to the 
chamber with the escape pods, and now need to pick one to take. Some of 
them could be damaged but you don't have time to look. There's 5 pods, 
which one do you take? 


"n w) 


the_end_winner = Room("The End", 

You jump into pod 2 and hit the eject button. The pod easily slides out 
into space heading to the planet below. As it flies to the planet, you 
look back and see your ship implode then explode like a bright star, 
taking out the Gothon ship at the same time. You won! 

"n 2) 


the_end_loser = Room("The End", 


You jump into a random pod and hit the eject button. 


The pod escapes 


out into the void of space, then implodes as the hull ruptures, crushing 


your body into jam jelly. 


) 


escape_pod.add_paths({ 
'2': the_end_winner, 
'**: the_end_loser 
3) 


generic_death = Room("death", "You died.") 


the_bridge.add_paths(4 
‘throw the bomb': generic_death, 
'slowly place the bomb': escape_pod 


y) 


laser_weapon_armory.add_paths({ 
'0132': the_bridge, 
'*': generic_death 


y) 


112 
113 
114 
115 
116 
117 
118 
119 
120 
121 
122 
123 
124 
125 
126 
127 
128 
129 
130 
131 
132 
133 
134 
135 


central_corridor.add_paths(4 


y) 


'shoot!': generic_death, 
'dodge!': generic_death, 
'tell a joke': laser_weapon_armory 


START = 'central_corridor' 


def 


def 


load_room(name): 
There is a potential security problem here, 
Who gets to set name? Can that expose a variable? 


return globals().get(name) 


name_room(room): 
Same possible security problem. Can you trust room? 
What's a better solution than this globals lookup? 
for key, value in globals().items(): 
if value == room: 
return key 


planisphere_tests.py 
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from nose.tools import * 
from gothonweb.planisphere import * 


def 


def 


test_room(): 

gold = Room("GoldRoom", 
"""This room has gold in it you can grab. There's a 
door to the north.""") 

assert_equal(gold.name, "GoldRoom") 

assert_equal(gold.paths, {}) 


test_room_paths(): 

center = Room("Center", "Test room in the center.") 
north = Room("North", "Test room in the north.") 
south = Room( "South", "Test room in the south.") 


center.add_paths((f'north': north, 'south': south)) 
assert_equal(center.go('north'), north) 
assert_equal(center.go('south'), south) 


def 


def 


test_map(): 

start = Room("Start", "You can go west and down a hole.") 

west = Room("Trees", "There are trees here, you can go east.") 
down = Room("Dungeon", "It's dark down here, you can go up.") 


start.add_paths({'west': west, ‘down’: down}) 
west.add_paths({‘east': start}) 
down.add_paths({'up': start}) 


assert_equal(start.go('west'), west) 
assert_equal(start.go('west').go('east'), start) 
assert_equal(start.go('down').go('up'), start) 


test_gothon_game_map(): 

start_room = load_room(START) 
assert_equal(start_room.go('shoot!'), generic_death) 
assert_equal(start_room.go('dodge!'), generic_death) 


room = start_room.go('tell a joke') 
assert_equal(room, laser_weapon_armory) 


OANODUBWNEe 


app. py 


from flask import Flask, session, redirect, url_for, escape, request 
from flask import render_template 
from gothonweb import planisphere 


app = Flask(_name_) 


@app.route("/") 

def index(): 
# this is used to "setup" the session with starting values 
session['room_name'] = planisphere.START 
return redirect(url_for("game")) 


Gapp.route("/game", methods=['GET', 'POST']) 
def game(): 
room_name = session.get('room_name') 


if request.method == "GET": 
if room_name: 
room = planisphere.load_room(room_name) 
return render_template("show_room.html", room=room) 
else: 


# why is there here? do you need it?' 
return render_template("you_died. html") 
else: 
action = request. form.get( ‘action’ ) 


if room_name and action: 
room = planisphere.load_room(room_name) 
next_room = room.go(action) 


if not next_room: 

session['room_name'] = planisphere.name_room( room) 
else: 

session['room_name'] = planisphere.name_room(next_room) 


return redirect(url_for("game")) 
# YOU SHOULD CHANGE THIS IF YOU PUT ON THE INTERNET 
app.secret_key = 'AOZr98j/3yX R~XHH! jmN]LWX/, ?RT' 


if _name_ == "_main_": 
app. run() 


export PYTHONPATH=$PYTHONPATH: . 


fenv: PYTHONPATH = "“Senv:PYTHONPATH;. " 


show_room. html 





{% extends "Layout.htmL" %} 
{% block content %} 


<h1> {{ room.name }} </h1> 
<pre> 

{{ room.description }} 
</pre> 


{% if room.name in ["death", "The End"] %} 
<p><a href="/">Play Again?</a></p> 
{% else %} 
<p> 
<form action="/game" method="POST"> 
- <input type="text" name="action"> <input type="SUBMIT"> 
</form> 
</p> 
{% endif %} 


{% endblock %} 


you_died.html 
<h1>Yo0u Died!</h1> 


<p>Looks like you bit the dust.</p> 
<p><a href="/">Play Again</a></p> 


RA tA AR AN AN AA 


pwd 

cd - 

mkdir temp 

mkdir temp/stuff 

mkdir temp/stuff/things 

mkdir -p temp/stuff/things/orange/apple/pear/grape 


Exercise 4 Session 


Exercise 4 Windows Session 





> pwd 
> cd ~ 
> mkdir temp 


Directory: C:\Users\zed 


Mode LastWriteTime 


d---- 12/17/2011 9:02 AM 


> mkdir temp/stuff 


Directory: C:\Users\zed\temp 


Mode LastWriteTime 


d---- 12/17/2011 9:02 AM 


Length Name 


Length Name 


> mkdir temp/stuff/things 


Directory: C:\Users\zed\temp\stuff 
Mode LastWriteTime Length Name 


d---- 12/17/2011 9:03 AM things 


> mkdir temp/stuff/things/orange/apple/pear/grape 


Directory: C:\Users\zed\temp\stuff\things\orange\apple\pear 


Mode LastWriteTime Length Name 


d---- 12/17/2011 9:03 AM grape 


Exercise 5 Session 





$ cd temp 

$ pwd 

~/temp 

$ cd stuff 

$ pwd 

~/temp/stuff 

$ cd things 

$ pwd 

~/temp/stuff/things 

$ cd orange/ 

$ pwd 

~/temp/stuff/things/orange 

$ cd apple/ 

$ pwd 
~/temp/stuff/things/orange/apple 
$ cd pear/ 

$ pwd 
~/temp/stuff/things/orange/apple/pear 
$ cd grape/ 

$ pwd 


~/temp/stuff/things/orange/apple/pear/grape 
Sed) |. 

Seo. is 

$ pwd 

~/temp/stuff/things/orange/apple 

UCA a 

SCG. ux 

$ pwd 

~/temp/stuff/things 

SECA spats a li 

$ pwd 

~/ 

$ cd temp/stuff/things/orange/apple/pear/grape 
$ pwd 
~/temp/stuff/things/orange/apple/pear/grape 
CA ll a lA 

$ pwd 

~/ 

$ 


Exercise 5 Windows Session 





> cd temp 
> pwd 


Path 


C:\Users\zed\temp 


= cd stuff 
> pwd 


Path 


C:\Users\zed\temp\stuff 


> cd things 
> pwd 


Path 


C:\Users\zed\temp\stuff\things 


> cd orange 
> pwd 


Path 


C:\Users\zed\temp\stuff\things\orange 


> cd apple 
> pwd 


Path 


C:\Users\zed\temp\stuff\things\orange\apple 


> cd pear 
> pwd 


Path 


C:\Users\zed\temp\stuff\things\orange\apple\pear 


> cd grape 
> pwd 


Path 


C:\Users\zed\temp\stuff\things\orange\apple\pear\grape 


Cae ics 
cd. i 
Ca! xx 
pwd 


VVV ¥ 


Path 


C:\Users\zed\temp\stuff\things\orange 
PICO tas 

> pwd 

Path 

C:\Users\zed\temp\ stuf f 

cd i 

CO ivi 

> cd temp/stuff/things/orange/apple/pear/grape 
AE A tale 

> pwd 

Path 

C:\Users\zed 


Exercise 6 Windows Session 





> cd temp 
> ls 


Directory: C:\Users\zed\temp 


Mode LastWriteTime Length Name 
d---- 12/17/2011 9:03 AM stuff 
> cd stuff 

> ls 


Directory: C:\Users\zed\temp\stuff 


Mode LastWriteTime Length Name 
d---- 12/17/2011 9:03 AM things 
> cd things 


> ls 


Directory: C:\Users\zed\temp\stuff\things 


Mode LastWriteTime Length Name 


d---- 12/17/2011 9:03 AM orange 


> cd orange 
> ls 


Directory: C:\Users\zed\temp\stuff\things\orange 


Mode LastWriteTime Length Name 
d---- 12/17/2011 9:03 AM apple 
> cd apple 

> ls 


Directory: C:\Users\zed\temp\stuff\things\orange\apple 


Mode LastWriteTime Length Name 


d---- 12/17/2011 9:03 AM pear 


> cd pear 
Us 


Directory: C:\Users\zed\temp\stuff\things\orange\apple\pear 


Mode LastWriteTime Length Name 
d---- 12/17/2011 9:03 AM grape 
> cd grape 

> ls 

o s.i 

> ls 


Directory: C:\Users\zed\temp\stuff\things\orange\apple\ pear 


Mode LastWriteTime Length Name 
d---- 12/17/2011 9:03 AM grape 
SCO 4: 

> ls 


Directory: C:\Users\zed\temp\stuff\things\orange\apple 


Mode LastWriteTime Length Name 


d---- 12/17/2011 9:03 AM pear 


SHE RA 
> US 


Directory: C:\Users\zed\temp\stuff 


Mode LastWriteTime Length Name 
d---- 12/17/2011 9:03 AM things 
FEU .. 

> ls 


Directory: C:\Users\zed\temp 


Mode LastWriteTime Length Name 


d---- 12/17/2011 9:03 AM stuff 


$ cd temp 

$ ls 

stuff 

cd stuff/things/orange/apple/pear/grape/ 
Cd) is 

rmdir grape 
GO! in 

rmdir pear 
Con ie 

ls 

apple 

$ rmdir apple 
bed... 

$ ls 

orange 

$ rmdir orange 
S Cü 

$ ls 

things 

$ rmdir things 
SCA. 

$ ls 

stuff 

$ rmdir stuff 
$ pwd 

~/temp 

$ 


AA APA APR AR AA AN A 
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Exercise 7 Windows Session 





> cd temp 
> ls 


Directory: C:\Users\zed\temp 


Mode LastWriteTime Length Name 


d---- 12/17/2011 9:03 AM stuff 


cd stuff/things/orange/apple/pear/grape/ 
cd ci 

rmdir grape 
ed = 

rmdir pear 
cd .. 

rmdir apple 
Cae ix 

rmdir orange 
Oh an 

ls 


Vw VV E E 


Directory: C:\Users\zed\temp\stuf f 


Mode LastWriteTime 


d---- 12/17/2011 9:14 AM 


> rmdir things 
© Ed) ws 
> ls 


Directory: C:\Users\zed\temp 


Mode LastWriteTime 


d---- 12/17/2011 9:14 AM 


> rmdir stuff 
> pwd 


Path 


C:\Users\zed\temp 


SECO. a. 
> 


Length Name 


Length Name 
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$ cd temp 

$ mkdir i/like/icecream 

$ pushd i/like/icecream 
~/temp/i/like/icecream ~/temp 
$ popd 

~/temp 

$ pwd 

~/temp 

$ pushd i/like 

~/temp/i/like ~/temp 

$ pwd 

~/temp/i/like 

$ pushd icecream 
~/temp/i/like/icecream ~/temp/i/like ~/temp 
$ pwd 

-/temp/i/like/icecream 

$ popd 

~/temp/i/like ~/temp 

$ pwd 

~/temp/i/like 

$ popd 

~/temp 

$ pushd i/like/icecream 
~/temp/i/like/icecream ~/temp 
$ pushd 

~/temp ~/temp/i/like/icecream 
$ pwd 

~/temp 

$ pushd 
~/temp/i/like/icecream ~/temp 
$ pwd 

~/temp/i/like/icecream 

$ 


Exercise 8 Windows Session 





> cd temp 
> mkdir i/like/icecream 


Directory: C:\Users\zed\temp\i\like 


Mode LastWriteTime Length Name 


d---- 12/20/2011 11:05 AM icecream 


> pushd i/like/icecream 
> popd 
> pwd 


Path 


C:\Users\zed\temp 


> pushd i/like 
> pwd 


Path 


C:\Users\zed\temp\i\like 


> pushd icecream 
> pwd 


Path 


C:\Users\zed\temp\i\lLike\icecream 


> popd 
> pwd 


Path 


C:\Users\zed\temp\i\like 


> popd 


> 


Exercise 9 Windows Session 





> cd temp 
> New-Item iamcool.txt -type file 
> ls 


Directory: C:\Users\zed\temp 


Mode LastWriteTime Length Name 


-a--- 12/17/2011 9:03 AM iamcool. txt 


Exercise 10 Session 





$ cd temp 

$ cp iamcool.txt neat.txt 

$ ls 

iamcool.txt neat.txt 

$ cp neat.txt awesome.txt 

$ ls 

awesome.txt iamcool.txt neat.txt 

$ cp awesome.txt thefourthfile.txt 

$ ls 

awesome.txt iamcool.txt neat.txt thefourthfile.txt 
$ mkdir something 

$ cp awesome.txt something/ 

$ ls 

awesome.txt iamcool.txt neat.txt something thefourthfile.txt 
$ ls something/ 

awesome. txt 

$ cp -r something newplace 

$ ls newplace/ 

awesome. txt 

$ 


Exercise 10 Windows Session 





> cd temp 
> cp iamcool.txt neat.txt 
> ls 


Directory: C:\Users\zed\temp 


Mode LastWriteTime 
-a--- 12/22/2011 4:49 PM 
-a--- 12/22/2011 4:49 PM 


> cp neat.txt awesome. txt 
> ls 


Directory: C:\Users\zed\temp 


Mode LastWriteTime 
-a--- 12/22/2011 4:49 PM 
-a--- 12/22/2011 4:49 PM 
-a--- 12/22/2011 4:49 PM 


> cp awesome.txt thefourthfile.txt 
> ls 


Length Name 
O iamcool.txt 
O neat.txt 


Length Name 
O awesome.txt 
O iamcool.txt 
O neat.txt 


Directory: C:\Users\zed\temp 


Mode LastWriteTime 
-a--- 12/22/2011 4:49 PM 
-a--- 12/22/2011 4:49 PM 
-a--- 12/22/2011 4:49 PM 
-a--- 12/22/2011 4:49 PM 


> mkdir something 


Directory: C:\Users\zed\temp 


Mode LastWriteTime 


d---- 12/22/2011 4:52 PM 


> cp awesome.txt something/ 
> ls 


Directory: C:\Users\zed\temp 


Name 


awesome. txt 
jiamcool. txt 

neat. txt 
thefourthfile. txt 


Name 


something 


Mode LastWriteTime Length Name 


d---- 12/22/2011 4:52 PM something 

-a--- 12/22/2011 4:49 PM 0 awesome. txt 

-a--- 12/22/2011 4:49 PM O iamcool.txt 

-a--- 12/22/2011 4:49 PM O neat.txt 

-a--- 12/22/2011 4:49 PM O thefourthfile.txt 


> ls something 


Directory: C:\Users\zed\temp\something 


Mode LastWriteTime Length Name 


-a--- 12/22/2011 4:49 PM O awesome.txt 


> Cp -recurse something newplace 
> ls newplace 


Directory: C:\Users\zed\temp\newpLlace 


Mode LastWriteTime Length Name 


-a--- 12/22/2011 4:49 PM 0 awesome. txt 


> 


> cd temp 
> mv awesome.txt uncool.txt 
> ls 


Directory: C:\Users\zed\temp 


Mode LastWriteTime 
d---- 12/22/2011 4:52 PM 
d---- 12/22/2011 4:52 PM 
-a--- 12/22/2011 4:49 PM 
-a--- 12/22/2011 4:49 PM 
-a--- 12/22/2011 4:49 PM 
-a--- 12/22/2011 4:49 PM 


> mv newplace oldplace 
> us 


Length 


oooo 
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Name 

newplace 
something 
iamcool.txt 
neat.txt 
thefourthfile.txt 
uncool.txt 


Directory: C:\Users\zed\temp 


Name 


oldplace 
something 
jiamcool. txt 

neat. txt 
thefourthfile.txt 


Mode LastWriteTime Length 
d---- 12/22/2011 4:52 PM 

d---- 12/22/2011 4:52 PM 

-a--- 12/22/2011 4:49 PM 0 
-a--- 12/22/2011 4:49 PM 0 
-a--- 12/22/2011 4:49 PM 0 
-a--- 12/22/2011 4:49 PM 0 


> mv oldplace newplace 
> ls newplace 


Directory: C:\Users\zed\temp\newplace 


uncool. txt 


Mode LastWriteTime 


-a--- 12/22/2011 4:49 PM 


> ls 


Directory: C:\Users\zed\temp 


Mode LastWriteTime 
d---- 12/22/2011 4:52 PM 
d---- 12/22/2011 4:52 PM 
-a--- 12/22/2011 4:49 PM 
-a--- 12/22/2011 4:49 PM 
-a--- 12/22/2011 4:49 PM 


-a--- 12/22/2011 4:49 PM 


oooo 


awesome.txt 


Name 

newplace 
something 
iamcool.txt 
neat.txt 
thefourthfile.txt 
uncool.txt 


Exercise 14 Session 





$ cd temp 

$ ls 

uncool.txt iamcool.txt neat.txt something thefourthfile.txt 
$ rm uncool.txt 

$ ls 

iamcool.txt neat.txt something thefourthfile.txt 

$ rm iamcool.txt neat.txt thefourthfile.txt 


$ ls 
something 
$ cp -r something newplace 


$ 

$ rm something/awesome.txt 
$ rmdir something 

S$ rm -rf newplace 

$ ls 

$ 


Exercise 14 Windows Session 





> cd temp 
> ls 


Directory: C:\Users\zed\temp 


Mode LastWriteTime 
d---- 12/22/2011 4:52 PM 
d---- 12/22/2011 4:52 PM 
-a--- 12/22/2011 4:49 PM 
-a--- 12/22/2011 4:49 PM 
-a--- 12/22/2011 4:49 PM 
-a--- 12/22/2011 4:49 PM 


> rm uncool.txt 
> ls 


Directory: C:\Users\zed\temp 


Mode LastWriteTime 
d---- 12/22/2011 4:52 PM 
d---- 12/22/2011 4:52 PM 
-a--- 12/22/2011 4:49 PM 
-a--- 12/22/2011 4:49 PM 
-a--- 12/22/2011 4:49 PM 


ooo oo 


ooo 


newplace 
something 
iamcool.txt 
neat.txt 
thefourthfile.txt 
uncool. txt 


newplace 
something 
iamcool.txt 
neat.txt 
thefourthfile.txt 


> rm iamcool.txt 
> rm neat.txt 
> rm thefourthfile.txt 
> ls 
Directory: C:\Users\zed\temp 
Mode LastWriteTime Length Name 
d---- 12/22/2011 4:52 PM newplace 
d---- 12/22/2011 4:52 PM something 


cp -r something newplace 
rm something/awesome. txt 
rmdir something 

rm -r newplace 

ls 


E E a 


